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OWES POWER CONSUMPTION 


This new Romec Pump supplies hydrauit 
power for operating the Gyro-Pilot. Iti 
used in a closed hydraulic system wherein he 
pump discharges through a pressure relie! 
valve during idle periods. The high efticien:y 
of this new unit reduces power consumption Charl 
It also minimizes the temperature rise of the 
fluid in the system. 


The pump unit is furnished complete wit ed 

standard AN electrical fittings. Its ventilated J renev 

f type motor is shunt wound and operates Con 
on 26 to 29 volts. The pump ports are !/." N.P.T. and the complete eae 
unit weighs 14 pounds, 6 ounces. Performance curves shown here ale copies 
typical of the over-all efficiency and delivery of this unit when using be 
AN-VV-O-366B Hydraulic Fluid at 100-150 Degrees F. The minimun Augus 
capacity under these conditions is 2.9 G.P.M. at 26 volts to moto = 
and 3.5 G.P.M. at 29 volts to motor. Do not overlook the impo Editor 
tance of this pump in your postwar plans. Not 
ROMEC PUMP COMPANY ELYRIA, OHIO, 
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The Engineer and Society 


gE socieTy of our day is a 
highly organized and complex 
cture whose smooth function- 

pand day-to-day operation are de- 
pendent to an almost unbelievable 
degree upon the specialization of 
functions among the millions of the 
world’s inhabitants. This is a tru- 
im that hardly needs repeating, 
particularly when it is addressed to 
the young engineer who has already 
passed through a highly specialized 
training and may now be engaged in 
working upon some even more spe- 
tialized phase of the profession he 
has chosen to follow. For it is to 
the young engineer that I am 
speaking when I suggest that he 
cultivate an awareness of the pitfalls 
lying beyond the phrase “‘specializa- 
tion of functions.”” Engrossed as he 
may be in the details of his own spe- 
tific problems, the engineer should 
not make the mistake of assuming 
that these details are unrelated to 
the world about him. He must main- 
tain an awareness of the fact that 
| his individual contribution has a 
place in the general scheme of things 
and that the combined efforts of the 
community have a direction and 
purpose that cannot be ignored by 
the individual contributors. 
_ The engineer, just as any other 
Citizen of this world, has a funda- 
mental debt to his society. This 
lebt derives from the fact that his 
)Tellow men, by providing him with 

the needs that justify existence, at 
| the same time provide him with the 
y Opportunity to pursue his research 
or design or construction, as the 
case may be. In return, his efforts 
hot only must be guided by self- 
interest and the instinct of self- 
aggrandizement but must be di- 
tected toward the fulfillment of his 
debt to society by the addition to 
the Welfare of his fellow men. Sim- 
ilarly, in return for the vast store of 


(A Guest Editorial) 


WILLIAM A. M. BURDEN 


Assistant Secretary of Commerce 


accumulated knowledge to which 
he has been made heir, the engineer 
must contribute his share to this 
fund. His efforts must be directed 
to bear relation to the integral whole 
of human knowledge and must not 
be considered an isolated phenome- 
non, sufficient unto itself, for as such 
they are meaningless and almost 
useless. 

Dealing as he does with facts and 
realities, the engineer has come to 
symbolize for the public the solid 
foundation of reason and common 
sense upon which our society must 
be based. Amid the confusion of 
war, the clash of ideologies, and the 
fall of governments, men look to the 
engineer for a breath of sanity. In 
his calm, scientific tackling of a 
constructive job they see promise of 
realization for their aspirations. 
Attractive low-cost dwellings, labor- 
saving devices for the housewife, or 
a safe and useful personal airplane 
may be the form their dreams take, 
but these are merely tangible ex- 
pressions of a desire for a productive, 
secure world in which men dedicate 
themselves to building rather than 
destruction. 

With plain 


people turning so 
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hopefully to the engineer he, in turn, 
must encompass them in his horizon. 
It is not sufficient that he be ex- 
pertly grounded in some narrow 
technique while blind to the world 
in which that technique must func- 
tion. With such equipment he 
might call himself a designer, but 
he should not presume to the title 
of engineer, a title that associates 
with itself the integrity of profes- 
sional status. 

The engineer in today’s world 
must understand social, as well as 
physical, forces. He must know how 
industry operates and how it fits 
into the overall economic structure. 
He must keep pace with changing 
trends in government and even take 
part in shaping these trends. He 
must be an alert world citizen, rais- 
ing his voice for a social organization 
that will allow the full development 
of nature’s resources and 
skills. 

Above all, he must consider that 
he has a responsibility to the whole 
people. He is not working just for 
himself. He is not working just 
for his company. He is not working 
just for the engineering profession 
or the aviation industry. He is 
working for the benefit of his na- 
tion and, beyond that, of all man- 
kind. 

Through such bodies as the Insti- 
tute of the Aeronautical Sciences, 
individual engineers are more and 
more recognizing the importance of 
sharing their knowledge with, and in 
return gaining knowledge from, their 
fellows in the profession. It is vital 
that the young engineer engage in 
this professional interchange. He 
must learn, finally, to share his wis- 
dom with fellow members of society 
at large and to derive from them a 
wisdom broader than that attainable 
by any individual alone or than that 
contained in any one profession. 
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RAULIC ENGINEERING 


FROM CAMSHAFT TO COMBUSTION 
CHAMBER, Eaton products include parts 
for the complete valve assembly—Zero- 
Lash Hydraulic Valve Mechanisms, 
Mechanical Tappets, Self-Locking 
Screws, Valve Springs, Valve Seat Inserts, 
and Automotive and Aircraft Valves. 


ree PRACTICAL experience of this company in building and succes 
fully engineering The Eaton Rotor Pump to military needs is now 
made available to postwar designers. The proven efficiency and stamina 
of the Eaton Rotor Pump, under fire, foreshadow its successful peace 
time use on such applications as: 


Cooling and Lubrication Servo Braking 
Hydraulic Steering Air Conditioning 
(] Automatic Transmission (1 Crankcase Ventilation 


Fuel Transfer and Injection Remote Controls 


EATON MANUFACTURING CO., WILCOX-RICH DIVISION © 9771 French Road, Detroit, 14 
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nit Cabins to Increase Comfort of Light 


Aircraft 


KENNETH B. TURNER* 


Universal Moulded Products Corporation 


ABSTRACT 


It is suggested that the cabin of a light 
plane be treated as a unit in the airplane’s 
construction, so as to overcome noise and 
other discomfort in the typical current 
light plane and at the same time obtain 
design and production advantages. 

Sources of noise in the typical present 
design of light aircraft are considered, and 
particular means of sealing the cabin from 
such discomfort are discussed, together 
with a plan for adding good heating and 
ventilation. Estimated weight and cost 
penalties in so doing are enumerated. 

The idea is advanced that separation of 
the cabin from being integral with the aft 
fuselage will permit weightsaving by allow- 
ing the use of lighter column material in 
the latter. Production will also be aided 
by segregation of the exacting and special 
work necessary in designing aircraft 
cabins. 


INTRODUCTION 


oo IN PRESENT LIGHT AIRCRAFT 
is accompanied by unpleasant noise 
and vibration in general. If the light 
plane is to have a wide practical appeal, 
it must offer greater comfort. This 
could be obtained to a large degree by 
good soundproofing and vibration damp- 
Ing in the area around the occupants, 
particularly by the adoption of what 
will be called a “unit eabin’”—a sound- 
proofed structural unit. 


Presented at the National Light Air- 
craft Meeting, 1.A.S., Detroit, April 27 
28, 1944, 


* Engineer, Bristol Aircraft Division. 


Use of the unit cabin idea with a typi- 
cal current design will demonstrate 
principles that could be applied to new 
designs. The general ideas presented in 
this paper would require the substantia- 
tion of practical test data for each par- 
ticular design case. 

In discussing cabin comfort, noise and 
vibration will be the main issues, while 
ventilation and heating will be consid- 
ered the secondary problems. 


PRESENT CABIN TREATMENT IN LIGHT 
PLANES IN RELATION TO CoMFORT 


Weightsaving and economy have 
dictated many of the design features of 
present-day light aircraft. Fig. 1 shows 
a typical current design of the light air- 
plane. Components are enumerated in 
the order of the lessening of their detri- 
mental effect on comfort in the plane’s 
‘abin. A discussion of these items will 
show what conditions they cause in the 
cabin. Item 1, including the engine, 
propeller, and engine cowl, is the major 
generator of noise and vibration. Its 
usual position in the front of the airplane 
puts it in a good place to transmit dis- 
comfort to the cabin. It transmits its 
noise and vibration by two methods: by 
directly vibrating adjacent parts which 
also form the inside of the cabin such 
as Item 2, the fire wall and back cowl, 
and by propagating sound in the air 
outside the cabin to come in through 
Items 3, 4, and 5. These last three 
items, windshield and windows, door, 
and floor, may also respond directly in 
resonance with the engine at particular 
frequencies and the sound is trans- 
mitted reinforced. Items 6, 7, and 8 
are usually of relatively minor impor- 
tance, particularly as to engine noises. 


Fic. 1. 


Components important to comfort for a typical light airplane. 
propeller, and cowl, (2) fire wall and back cowl, (3) windshield and windows, (4) door, 
(5) floor, (6) baggage compartment, (7) fuselage covering, (8) fuselage structure. 
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The baggage compartment, which is 
often a light box or sling, may resonate 
if only a simple box or be an ineffective 
sound barrier if simply a sling. How- 
ever, sound coming up from the back of 
the plane is not noticeable. Fuselage 
covering panels nearly always vibrate 
at a pitch that is not uncomfortable. 
The fuselage structure may transmit 
noises of the controls and tie wires at- 
tached to it, but usually such noises are 
unimportant compared to engine noise. 
The noise that the fuselage structure 
can carry, however, is uncomfortably 
demonstrated by a tail skid scraping 
along a paved runway. Fortunately, 
this source of noise is becoming obsolete. 

Of nearly equal importance to engine 
noise are noises caused by the air itself 
rushing past parts of the airplane. 
Items 3 and 4, windshield and windows 
and doors are most: affected from this 
cause, although many parts can be set 
vibrating audibly in the air stream. 
Leaky windshields, etc., cause whistling, 
which is usually more uncomfortable 
than lower-pitched noises of higher in- 
tensity. 

Entrance to the cabin of noises from 
sources just discussed is common on 
typical light planes. The result is that 
communication in the cabin without 
apparatus or without shouting is nearly 
impossible, loud-speaker radio reception 
and audio warning devices are not prac- 
tical, and travel is fatiguing. 


DEMANDS OF THE FurureE Licut CRAFT 


In the future when there is much com- 
petition to offer the best product, at- 
tempts will be made to increase cabin 
comfort. It should be possible to talk 
at the same level as in an air liner. 


(1) Engine, 
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A NEW PLASTIC BY DU PONT 


In polythene, Du Pont introduced to this country 
a plastic remarkable in its electrical properties, 
low water absorption, resistance to solvents, im- 
pact resistance over a wide range of temperatures, 
low temperature flexibility without plasticizer and 
low specific gravity. 

Du Pont research has further developed and 
improved polythene for wire and cable covering. 
Polythene is being used in the field of insulation 
for high-frequency cable; and on military com- 
munications wire, where the electrical properties 
of polythene lengthen the talking range, and its 
light weight is advantageous for carrying long 
coils of wire. 


The ease of molding and extrusion of polythene 
and its excellent physical properties offer broad 
possibilities in military and postwar applications: 
in the aircraft industry for wire insulation and 
other uses, in refrigeration for parts and thermal 
insulation, in the chemical field for tubing, gas- 
kets and protective coatings, and in packaging 
for closures and container purposes. 


On proper application, polythene can be se- 
cured for experimental purposes in five-pound 
quantities according to WPB Order M-348.Write 
for polythene properties chart and other data to 
E. I. Du Pont de Nemours & Co. (Inc.), Plastics 
Department, Arlington, New Jersey. 
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G Polythene was originated in England by 

imperial Chemical Industries, Lid. In this - 
country, polythene has been developed J!” 
and improved by Du Pont, which is the i 
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is plastic (usr. 2159553 | 
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UNIT CABINS 


UNIT CABIN FOR TYPICAL _LIGHTPLANE 


| PLAN VIEW | 


AIR DUCT DETAIL 
ITEM 5 


Fie. 2. 
Item Name 
1 Windshield and windows 
Front sound shield 
Floor 
Door 
Air duct 
Rear sound shield 
Aft fuselage attachment fittings 
Rear windows 
Miscellaneous 


Total 


Radio loud-speakers and microphones 
should permit easy exchange of signals 
and pleasant broadcast reception. A 
good heating and ventilation system 
should be made in conjunction with the 
sealing out of noise. It should distribute 
hot air or fresh air throughout the cabin 
when needed, ready either for winter or 
higher altitude coldness. 

The most obvious and easiest steps 
toward improving comfort consist in 
adding soundproofing to designs as 
they stand. Sound-absorbing material 
placed inside the cabin will cut down 
noise reflected inside the cabin itself. 
But further steps necessary to keep the 
noise out in the first place demand spe- 
cial construction in the cabin, which 
together with other considerations in- 
volved in cabin work, to be discussed 
later, indicate that building the cabin as 
aseparate subassembly could be advan- 
tageous. 


Tue Unit CaBin 


Consideration of the cabin of a light 
plane as a unit in its design may be a 
new idea but represents no radical de- 
parture from present basic principles. 
It is a matter of advantageous produc- 
tion breakdown which also can give de- 
sign advantages. 

_ With the cabin a separate unit, the 
items shown in Fig. 2 should receive 
special attention. First, the windshield 
and windows would be made as airtight 
and vibration-free as possible. The 
gauge of all pyralin would be increased 
to provide rigidity. Flat plates, such as 
the windows, would be doubled to make 
0.125-in. thickness, while curved and 
naturally stiffer surfaces would be in- 
creased to 0.090 in. To obtain airtight- 
hess at the bottom of the windshield, a 
formed wooden bow with a slot for the 


Estimated weight and cost penalties: Unit cabin vs. typical integral cabin. 
Estimated weight added Estimated cost added 


5.6# 
5.0 


31.4# 


bow and run down to the floor. This 
shield would leave a dead air insulation 
space between the fire wall and the cabin 
occupants. The floor, Item 3, composed 
of a light core material sandwiched be- 
tween plywood skins, would keep out 
noise from under the cabin, particularly 
from the engine exhaust. The door, 
Item 4, would preferably be made out 
of wood, two plywood skins having 
hollow sound-deadening airspaces_ be- 
tween. All around the edge of the door a 
sealing strip of sponge rubber will make 
insulation more complete. One manu- 
facturer of light aircraft has already 
found that wooden doors quiet its planes 
noticeably. The windows in the door 


TABLE 1 
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and throughout the plane should be 
carefully felted in place. 


Ventilating and Heating 


Provision for ventilating and heating 
could be by an arrangement such as 
Item 5. This air duct can be made of 
material similar to the air ducts on auto- 
mobile defrosters—a coiled wire inside 
impregnated cloth. This material is 
light and has a sound-absorption value 
that would allow it to deliver the air 
without much objectionable noise. The 
operation of the duct, referring to Fig. 
2, plan view, is as follows: For ordinary 
summer ventilating, valves may be set 
as shown, with air be'ng scooped in at 
right rear, going into cabin through 
valves on left-hand side of cabin and 
out small vent holes on right exhaust 
tube. For heating, the heater by-pass 
may be closed or partly closed as de- 
sired, and air circulates through heater 
indicated by wavy line, then down right 
side tube, which is now closed at the 
back so the heated air goes through the 
vent holes into the cabin. 

The rear sound shield closes out the 
back portion of the cabin from the win- 
dows to the floor and also forms part of 
the baggage compartment. Thus far, 
no mention has been made of the cabin 
structure, but no matter what type is 
used it will be possible to fasten the 
tail section by four bolts in a location 
such as is shown for Item 7. The rear 
window shown is pictured simply be- 
cause the author feels that the extra 
visibility gained and the weight saved 
in doing away with the usual turtle deck 
is a worthy design feature. If the ex- 
pense of a large sheet of pyralin boosts 
cost out of proportion to benefits re- 
ceived, windows can be inserted in part 
of a cheaper molded material. 

The item ‘miscellaneous’ includes 

(Continued on page 23) 


COLUMN WEIGHT RATIO SPRUCE VS. STEEL 
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Windshield could be used. The back 
cowl would be bolted or screwed down 
to the bow, and a thin plywood shield, 
Item 2, could be glued to the back of the 
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Upsetting gets 


In two quick steps, this little part 


is made. The head and the shank 


with projection are upset from 
Alcoa Aluminum wire in a rivet header. A 
blanking operation shapes the head, and the 
part is ready for heat treating. 

Dimensions can be closely controlled in 
these heading and blanking operations. Parts. 
like the carriage bolts you see in the photo- 
graph, can be produced with well filled-out 
square shoulders without the need of expen- 


sive milling operations. 


work under way fast 


Where design and quantities warrant produc- 
tion by upsetting, this process develops sizable 
economies. In addition to being fast, it saves 
raw material. You use all the metal you start 
with, obtaining final shapes by upsetting. 

Alcoa is equipped to supply you with 
aluminum parts produced either on_ rivet 
headers, on automatic screw machines or a 
combination of both. Recommendations are 
based, therefore, on the most economical 
method. ALUMINUM CoMPANY OF AMERICA, 


2142 Gulf Bldg., Pittsburgh 19, Pennsylvania. 
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Soundproofing of Military Aircraft 


ALBERT A. ARNHYM* 
Solar Aircraft Company 


SUMMARY 


This paper deals with the requirements 
and problems of soundproofing military 
sirplanes. Two basic methods—namely, 
primary and secondary soundproofing— 
are briefly analyzed. The former con- 
cerns reduction of noise at its sources, 
such as propellers, exhaust, engine, and 
others. The latter consists of the applica- 
tion of soundproofing materials to impede 
transmission and increase the absorption 
of noise that has penetrated into, or is 
generated within, the cabin. Sound- 
proofing materials and methods of using 
them are described. It 1s suggested that 
military airplanes be soundproofed to 
given weights rather than specified noise 
levels so as to create as much comfort as 
possible under existing conditions. The 
added value of soundproofing in improv- 
ing the performance of the airplane and in 
assisting the heating scheme is_ ex- 
plained. 


INTRODUCTION 


THE IMPORTANCE of 
weight, space, and other limita- 
tions on the military airplane, it is often 
doubted whether the benefits achieved 
by soundproofing, no matter how de- 
sirable, are such that their lack would 
result in noticeably decreased efficiency 
of the flight crew. 

This question has been answered con- 
vincingly by medical authorities. Al- 
though different people are afflicted in 
different ways, even the young and 
healthy men of whom military flight 
crews are composed are not immune to 
the effects of the earsplitting noise exist- 
ingin an airplane cabin. The acuity for 
tones of high pitch is affected first and 
almost immediately. After lengthy 
exposure, such as on long bombing mis- 
sions, the sensitivity for sounds of lower 
frequency begins to decrease also. Cer- 
tain letters, then words, are misunder- 
stood or not heard at all. The volume of 
the radio receiver must be increased and 
direct conversation becomes practically 
impossible. 

Obviously, this progressive deafness is 
4 serious handicap in receiving landing 
instructions, following the aural radio 
guide beam, or conveying vital messages 
over the intercommunication system 
during combat, bombing runs, and land- 
ing. Further problems are the physical 
fatigue and nervousness caused by ex- 
posure to excessive noise and vibration 
and the permanent damage done to the 
hearing of flight personnel. 


Presented at the Airplane Design Ses- 
sion, Twelfth Annual Meeting, I.A.S., 
New York, January 25-27, 1944. 

* Consulting Engineer. 


For these reasons, soundproofing 
should be considered as one of the most 
essential comfortization features on 
military aircraft and incorporated when- 
ever possible. 


MEASUREMENT OF SOUND 


The laws pertaining to sound are 
quite different from those relating to 
most other phenomena in_ physics, 
which often makes them difficult to 
understand let alone apply correctly. 
The greatest stumbling block in this 
respect is the measurement of sound, 
which, however, is the basis for sound 
control or soundproofing. 


The Decibel 


Noise cannot be measured by means 
of a unit like the inch or volt since the 
range of audible sounds is extremely 
large. The intensity of a loud sound is 
about 2.5 < 10!% greater than that of a 
sound that can be barely heard. In 
addition, sound cannot be measured by 
itself but only by comparing it to 
another sound of known intensity. 

Therefore, if J, is the intensity of an 
unknown sound and J, the intensity of 
one which is known, the ratio J,/I, is 
the basis for sound measurement. 
Since, as stated before, the range of this 
ratio is too great for convenient use, a 
logarithmic unit has been adopted which 
equals ten times the Briggs logarithm of 
the intensity ratio and is called the 


decibel or, abbreviated, db. It is ex- 
pressed by the formula db. = 10 log 


Offhand, this unit appears too com- 
plicated to be practical. However, 
matters are facilitated by the fact that 
there is general agreement on the refer- 
ence intensity J,, which has _ been 
adopted as 10~-% watts per sq.cm. 
Thus, if a noise level is said to amount to 
70 db., it means that the logarithm of 
the intensity of this noise minus the log 
of the reference intensity is 7, because 
10 times 7 is 70. 

The use of the decibel is further en- 
hanced by the fact that the human ear 
also adds sounds logarithmically and 
that one decibel is just about the small- 
est change in noise intensity which it 
can detect. In addition, the agreed- 
upon reference level is close to the thresh- 
old of hearing. Therefore, a little 
study of the decibel will quickly make 
its use a simple matter. 


Noise Levels 


According to the definition of the 
decibel, the absolute value of a sound 
intensity is of no importance unless there 
is a reference intensity. For instance, if 
the intensity of one sound is twice as 
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great as that of another one, the deci- 
bel difference between the two noise 
levels is always 3 db., no matter what 
the values of the intensities are, 
because: 


db. = 10 log (2/1) = 10 X 0.3 = 3 


In other words, if the intensity of a 
noise is doubled, its level is increased by 
only 3 db. By the same token, if its in- 
tensity is cut in half, the level is reduced 
by not more than.3 db. As a practical 
example of this phenomenon it shall be 
assumed that two airplane engines pro- 
duce a combined noise of 110 db. Now, 
one of the engines is stopped, yet the 
level has dropped merely 3 db. or only 
three times the minimum change in in- 
tensity which the human ear can de- 
tect. 

Consequently, reduction or even total 
elimination of one or a few noise sources 
has little if any effect, and only simul- 
taneous reduction of all causes of noise 
can achieve worth-while results. This 
frequently doubted fact can be proved 
by making the audience in a theater 
clap their hands with equal effort. 
Then half of them are asked to stop 
clapping, yet the reduction in noise level 
is not very great—namely, only 3 db. 
Now the experiment is repeated but, in- 
stead of half of the audience stopping 
to clap, the entire audience reduces the 
effort with which they clap, and now the 
reduction of the noise becomes very 
noticeable. 

A graphic illustration of this relation- 
ship is given by the curves in Fig. 1, 
which provide a method for adding 
decibels. If, for instance, a noise of 60 
db. is to be added to one of 40 db., 60 
db. on the abscissa and 40 db. on the 
ordinate yield lines that intersect on 
the curve marked “0.05.” This amount 
must be added to 60 so that 60 db. plus 
40 db. equals 60.05 db. In other words, 
the contribution of the 40 db. noise 
source is negligible. This applies 
equally to reductions so that the often 
claimed fabulous noise reductions 
achieved merely by means of mufflers in 
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THEY MUST BE GOOD 


The battle record of American fighter pilots plainly says, “They must 


be good!” %* Here at home, our firm resolve is that the engines 
g 


we supply them must be good too—the best that care and precision 
and long experience can produce. Allison has built 

and delivered more than 50,000 such engines 

to the U.S. Army Air Forces. * In 

service that covers every front, 


planes powered by these engines 


have helped to run up 


an impressive score 

against enemy air- 

craft. * This is an 

indication of qualities 

useful not only in war but 

in engines to power the 

planes in which you 


to the ¢ 


can be cs 
won. 


engined 
about 1 


POWERED BY ALLISON 


P-38—Lightning 
P-39—Airacob1 
P-go— Warhawk 
A-36 and P-51 —Mustang 
P-63—Kingcobra 


More than 50,000 Al 
built for the U. S. 
power the chove plane 


LIQUID-=COOLED AIRCRAFT ENGINES 


‘KEEP AMERICA STRONG 
DIVISION OF GENERAL 
BUY MORE WAR BONDS MOTORS 


Every Sunday Afternoon 
Generat Motors Sympnony or THE NBC Network 
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the airplane exhaust or silencing of one 
among many other noise sources are 
purely imaginary. 

SOUNDPROOFING 


PRINCIPLES OF 


The magnitude of the task of sound- 
proofing military airplanes becomes evi- 
dent by a comparison of the levels of 
noise, comfort, and speech in various 
places and conveyances (Fig. 2). The 
six comfort levels CL-1, CL-2, ete., de- 
note the ranges within which noise is 
normally felt as very comfortable, com- 
fortable, slightly uncomfortable, un- 
comfortable, very uncomfortable, and, 
finally, painful. By the same token, the 
six speech levels SL-1, SL-2, etc., apply 
to the effort with which conversation 
can be carried on and designate whisper, 
normal, raised voice, very difficult, 
shouting, and impossible.! 

As can be seen, the noise level in a 
soundproofed, twin-engined air liner is 
about 80 db., which means that the com- 
fort level is from comfortable to slightly 
uncomfortable and conversation requires 
asomewhat raised voice. On the other 
hand, lack of soundproofing in a multi- 
engined warplane raises the noise level to 
about 120 db., which not only makes 


SOUNDPROOFING 


OF MILITARY 


conversation impossible but is felt as 
painfully loud. 

In order to achieve a tolerable noise 
level, such as 85 db., a reduction of about 
35 db. is necessary. So great a reduc- 
tion requires an elaborate soundproof- 
ing installation that demands more 
weight than could be spared on a mili- 
tary plane. 

The solution to this problem lies in 
dividing soundproofing into two phases 
—namely, primary and_ secondary 
soundproofing. The former consists of 
reducing all of the principal causes of 
noise by proper design or redesign of the 
sources. The noise that still exists 
after that is then dealt with by second- 
ary soundproofing or the installation 
of soundproofing materials. 


PRIMARY SOUNDPROOFING 


Primary soundproofing must con- 
tribute a reduction of at least 10 to 15 
db. to make the entire scheme worth- 
while. This is by no means impossible 
and requires merely close cooperation 
between the soundproofing engineer and 
the various design groups. 

The main sources of noise on an air- 
plane in the usual order of their magni- 
tude are propellers, exhaust, engine, 
and aerodynamic, air-borne, ventilating 
and miscellaneous noises.” 


Propeller Noise 


An approximate figure for the noise 
created by a three-blade, metal pro- 
peller can be found by the formula: 


noise level (db.) = 19 + 0.11 V 


in which V is the tip speed in ft. per sec. 
As the tip speed approaches that of 
sound, the noise becomes exceedingly 
loud, which, in addition to the discom- 
fort for the crew, indicates reduction of 
propeller efficiency and permits easier 
detection by the enemy. Consequently, 
there are three reasons for keeping the 


COMFORT LEVEL cL-2 CL-3 cL-6 
AUDITORIUM 
' 
OCEAN LINER: FIRST CLASS------ | 4 
' 
RAILROAD Coac H--------—----- 
2-ENGINE AIRLINER: SOUNDPROOFED- - 
' 
UNDERGROUND RAILROAD--------- 3 
T 
10 20 30 40 50 60 70 80 90 100 II0 120 
NOISE LEVEL 
(DECIBELS ABOVE I0-'* WATTS/SQ. CM) 
‘ Photograph Courtesy Pitman Publishing Corporation 
Fic. 2. Levels for noise, comfort, and speech in various places and conveyances 
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tip speed as low as possible and, pref- 
erably, below 800 ft. per sec. 

Other factors in dealing with pro- 
peller noise are its directional character- 
istics, which create a zone of maximym 
noise a few feet forward and aft of the 
propeller plane. Therefore, the clear- 
ance between propeller tip and fuselage 
must be at least 12 in., and no stiff or 
rigid sections such as doors and windows 
should be placed within the zone of 
maximum noise. 


Exhaust Noise 


The exhaust contributes almost as 
much, and sometimes even more, noise 
than the propeller. Proper location of 
the exhaust at maximum distance from 
the fuselage and in such a manner as to 
prevent exhaust gases from striking it 
not only decreases the noise but im- 
proves the operation and service life of 
the airplane. Well-designed manifold 
and exhaust systems further enhance 
these purposes. The Solar manifold 
assembly shown in Fig. 3 is a typical 
example of such a construction. 


Engine Noise 


Engine noises may be direct or in- 
direct. The former are created by the 
operation of accessories, such as tappets, 
valves, gears, and the like. Usually, 
they are not serious and can be ignored, 
particularly if the engine is located in a 
nacelle at some distance from the fuse- 
lage. However, in this case it is neces- 
sary to baffle the leading edge so as to 
prevent transmission of such noises into 
the fuselage. 

Indirect engine noises are those caused 
by drumming parts that have been set 
into vibration by transmission from the 
engine. These noises can be reduced 
considerably by proper engine suspen- 
sion, which again has advantages in 
addition to noise reduction. 


Miscellaneous Noises 


Aerodynamic noises are caused by the 
flow of fast moving air over the air- 
plane and its components. Proper 
aerodynamic design not only decreases 
avoidable noise but also the drag on the 
plane. 

Air-borne noises are those that origi- 
nate during flight and are usually due to 
inefficient design of either the fuselage or 
accessory equipment. The elastic struc- 
ture of the airplane tends to encourage 
vibrations in flight unless stressed parts, 
large panels, and webs are properly 
located, suspended, and stiffened. Simi- 
larly, rattling accessories can not only 
nullify the best soundproofing scheme 
but are either badly designed or not 
securely fastened. Here again, control 
of noise and vibration goes hand in hand 
with improved performance and service 
life, since it requires better suspensions 
and shock absorbers. 

Ventilating noises are mainly caused 
by incorrect design of the heating and 
ventilating system or by excessive air 
speeds through ducts and inlets. Much 
noise may also be contributed by vari- 
ous accessories such as auxiliary engines 
and machine guns. These noises can be 
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SOUNDPROOFING 


OF a 


3. 


reduced in two ways—namely, by hold- 
Ping the manufacturer of the accessory 
"@uipment to specified noise levels and 
‘by placing inherently noisy equipment 
"outside of soundproofed spaces, properly 
This applies particu- 
i to machine guns near the flight 
or control cabins which, when fir- 
g, make it practically impossible for 
ot, navigator and bombardier to con- 
fentrate on their delicate and vital 


It becomes evident that primary 
soundproofing must start with the first 
‘drawing of a new plane. If properly 
» applied throughout, it will prove to be 
| beneficial for more than mere reduction 
of noise and should therefore be an 
integral phase of the design of every 
Epiane, no matter how small or how 
ig. 


SECONDARY SOUNDPROOFING 


Secondary soundproofing re- 
duce the noise level that. still exists 
after the primary phase to the level of 
teasonable comfort. This is accom- 
plished by impeding the transmission of 
hoise into the cabin and by absorbing 
whatever noise has penetrated into or is 
generated within the cabin. Since this 
entails the application of suitable ma- 
terials to the walls and ceil:ng, secondary 
soundproofing is not feasible on cockpit 
type of planes but can be readily em- 
ployed on all planes with closed cabin. 

Because of the peculiar nature of 
‘sound, even the smallest opening in the 
‘fuselage admits an amount of noise 
Which is entirely out of proportion with 
HS Size. Since the military plane con- 
~ fains a great number of large openings, 
Sysuch as for the disposition of military 
Mipment, ventilation, placing of sights, 
pnd others, it is obvious that the outside 


Solar manifold assembly. 


noise can enter almost entirely unim- 
peded. Design for reduction of noise 
transmission, which is mandatory in the 
commercial air liner, is therefore out of 
the question for the military plane. 
However, this does not apply to the 
damping of vibrations and reduction of 
drumming which can be achieved by 
treating the panels in the skin and bulk- 
heads with sound damping mate- 
rials. 

The major portion of the secondary 
phase is taken care of by noise absorp- 
tion, which is accomplished by covering 
walls and ceiling with suitable materials. 
Their purpose is to trap the sound waves 
that strike them in millions of diminu- 
tive air pockets and convert the sound 
energy into heat. As a result, the noise 
inside the cabin is not reflected back and 
forth between the walls—which is called 
reverberation—but is absorbed and 


killed. 


Soundproofing Materials 


Soundproofing materials for aircraft 
must meet innumerable specifications. 
Before all, they must have high ab- 
sorbipg power at very little weight and 
over & wide range of frequencies. As can 
be seen in Fig. 4, which shows the fre- 
quency distribution of noise on the 
average aircraft, most of the noise has a 
frequency of about 100 cycles per sec. 
and gradually tapers down with increase 
in frequency.* Unfortunately, the char- 
acteristics of the common soundproofing 
materials are exactly opposite—that is, 
their greatest absorbing power lies 
above 1,000 cycles per sec. and decreases 
rapidly with frequency. 

In addition, soundproofing materials 
must be easy to flameproof without 
losing their properties. They must be 
highly moisture repellent, vermin-proof, 
stable, easy to apply and ship, and, 


ATRCRALIPT 


finally, have good thermal insulation 
values so as to serve a dual purpose. 

The nearest approach to such an ideal 
are the materials using kapok as a base. 
Kapok is a fluffy, light material that can 
be readily flameproofed and has excel- 
lent sound- and heatproofing properties.‘ 


Usually combined 
kapok products 
variety of forms 


are 


soundproofing of aircraft. 

Fig. 5 shows sound absorption co- 
efficients at different frequencies and for 
various thicknesses of ‘‘K”’ Felt, which is 
manufactured by the American Felt 
Company and consists of 40 per cent 
kapok, 30 per cent cotton, and 30 per 
It has good acoustic and 
thermal properties, although “K’” Felt, 
as well as other materials of this type, is 
a rather poor sound absorber at the 
lower frequencies that were shown to 
On the other 


cent wool. 


dominate on 


aircraft. 
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ASY, JOE!” 


Cadets setting her down easy for a first solo landing are really “sweating it 
out’ on a test they anticipate with apprehension and look back on with 
relief! Once past this test they feel they are “on their way”’, but they still face 
hours of landing practice to perfect this fundamental, though all-impor- 
tant operation. Constant landing imposes a greater workload on the wing 
flaps, or air-brakes of trainer planes than they ever receive on other plane 
types—and each wing flap part must be designed to take this extra strain. 


The Dumore Wing Flap Motor designed for the Cessna AT 17 Bobcat bomber trainer 
is an example of a part designed for service ‘‘beyond the normal call of duty”. 
Itdoes the job. The basic Dumore motor has been distinguished for a quarter-century by 
quality construction and dependable performance. Special features, such as drive or 
control elements, enclosures and protective devices, have been developed by Dumore 
engineers to meet the specific requirements of individual aircraft applications. These 
r features combine with a basic motor to comprise a well-coordinated, compact, 
efficient power unit. Bearing, lubrication and commutation are conditioned to assure 
reliable operation at all flying levels and over a temperature range of—65° to 160° F. 
Unified responsibility, simplified assembly and service, and more efficient 

operation are among the advantages offered builders and operators alike. Dumore 
engineers will gladly aid you to apply Dumore Motors to your designs. Ask for 

the Aeromotor Catalog, with full specifications and engineering data—write today to 
The Dumore Company, Motor Division, Dept. MJ10, Racine, Wisconsin. 


DUMORE WING FLAP MOTOR, E1Y1P 


Illustration shows the motor, mounted in the center of the 


fuselage of a Cessna AT17 Bobcat, driving the wing flap 
mechanism through roller chains. Impregnated, sintered 
iron reduction gears are self-lubricating at temperatures 
down to—65° F. Ball bearings lubricated with grease approved 


for similar low temperatures. Totally enclosed, and supplied 


with AN connector. Can be furnished with built-in mag- 


netic clutches and brakes. 


_ 1, Dumore Wing Flap Aeromotor 2. Rudder Cables 
| 3. To Left Wing Flap 4. To Right Wing Flap 
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HARDENED AND GROUND PARTS 


More and more, che lenin makers of aircraft motors 
are using McQuay-Norris precision parts. Our 34 years’ 

_ experience in precision manufacture, our long and 
intensive work in metallurgy, heat treating, clinical 
research and laboratory experiment, enable us to turn 
out the sturdy, dependable parts demanded by mod- 
ern aviation. Your inquiries are invited. 
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PARTS FOR 
AIRCRAFT ENGINES 


Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum 
Pistons 
Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 


PARTS FOR 
PROPELLER ASSEMBLY 


Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
Compressor 
Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 


LANDING GEAR PARTS 


Machined Aluminum 
Pistons 
Piston Rings 
Hardened and Ground Parts 
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Fic. 6. Samples of Seaman aircraft insulation material. 


hand, even at these frequencies kapok is 
superior to similar materials. 

The variety of applications to which 
kapok lends itself is illustrated in Fig. 6, 
which shows several of the products of 
the Seaman Paper Company. The 
numeral (1) denotes a piece of the well- 
known Seapak, which is particularly 
suited as damping material; (2) is a 
highly flexible kapok blanket; (3) is 
corrugated Seapak, which, because of its 
construction, is quite efficient in the low- 
frequency range; (4) is a piece of Sky- 
felt, a felted product consisting of kapok, 
wool and cotton, which is suitable for 
floating blankets; (5) is the widely used 
Kwilko, a fluffy kapok batt sewed be- 
tween cheese cloth; and (6) is a panel of 
kapok felt covered with a cockpit liner. 

Lately, manufacturers have brought 
on the market soundproofing materials 
made from fiber glass, asbestos, and syn- 
thetics that are said to excel kapok in 
many ways. It can be expected that 
further developments will ultimately 
create products that closely approach 
the ideal material for aircraft insulation. 
However, even now, the designer has a 


sufficient choice to soundproof. satis- 
factorily a military airplane at accept- 


able weights. 


Soundproofing Methods 


It is of the greatest importance to 
select not only the most suitable ma- 
terial in each particular case but also 
the most suitable combination—a_re- 


quirement that is often overlooked with 
the result that the installation is both 
too heavy and utterly inefficient. 


Slight vibration and drumming of 


panels can be minimized by simply 


Spraying on a liquid, sound-deadening 


paint. If vibrations are more serious, a 


sheets of mica or similar materials are 
used. As the vibration becomes severe 
and more absorption is required, this 
treatment is augmented by a blanket of 
felt, Kwilko, or the like, which is in- 
stalled in such a manner as to leave an 
airspace of about 1-in. depth. 

This construction is shown in Fig. 7. 
Contrary to thermal insulation, there is 
relatively little known about the exact 
function of the airspace other than that 
it tends to dampen out low-frequency 
noise. This property is highly desirable 
in view of the fact that the soundproof- 
ing materials in themselves help little in 
counteracting the low-frequency peaks 
of airplane noise. 

There are two problems in connection 
with this design.! First, the question 
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Fic. 8. Weight increase of ‘K’’ Felt with 
increase in relative humidity. 


arises as to whether the fabric on top of 
the installation should be an impervi- 
ous material—such as a doped lining, 
leatherette, ete-—or a porous cloth— 
such as cotton. The former is more de- 
sirable from the standpoint of stiffness, 
appearance, illumination, heatproofing, 
and servicing. However, it is extremely 
poor as a sound insulator, since it re- 
flects the sound waves back into the 
cabin rather than permits them to enter 
the noise-absorbing pores in the sound- 
proofing material behind it. For this 
reason, cover fabrics for soundproofing 
installations of this type should always 
be porous. 

The second problem concerns the 
trapping of moisture within the installa- 
tion. Condensation of water vapor on 
the soundproofing materials will not 
immediately penetrate them, since they 
are highly water-repellent, but usually 
there is no place to repel them to and the 
condensed moisture remains trapped. 
After a while, the moisture-proofing 
agent becomes dissolved and the ma- 
terials soaked; this not only destroys 
their sound- and heatproofing properties 
but increases their weight unreasonably. 
Fig. 8 shows the increase in the weight 
of “K’ Felt with increase in relative 
humidity, which is quite considerable. 
Over a period of time, the overall in- 
crease may amount to as much as 25 to 
35 per cent of the original weight. For 
this reason, airspaces must always be 
properly vented and the condensed 
moisture be permitted to drain out 
readily. 

Returning to methods of soundproof- 
ing, Fig. 9 shows a further elaboration 
of the previous method. A blanket of 
felt or quilt is inserted between the 
outer and inner layers and in such a 
manner as to float freely and to create 
two airspaces of l-in. depth each. This 
method is employed where vibrations 
and low-frequency noise are particu- 


ayer of Seapak or felt is cemented to the 


af larly severe and great noise reduction is 
allected panel. In some cases thin 


necessary. 


Fic. 7. Cross section through sound- 
proofing installation with 1-in. airspace. 
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IT TAKES BATTLE-SEASONED STRATE) 
lo tick Sey 


“KNOW YOUR ENEMIES” 


NO GENERAL WINS BATTLES today = 
out skillfully deploying — 
modern warfare at his command. A 
gistics”—it’s called. And the 
heating and ventilating must be broug 
to bear to wage and win your — 
battle against besieging icy blasts. or 
instance—sneak attacks by cold air . 
loading platforms, infiltration of — 
at wide window areas . . . call for ger 
defense tactics. Shape and size of t : 
room, height of the ceiling, paths o 
possible heat travel, fume control sir 
tors... all must be accounted 
you are to lick the “chilly” enemies of 
comfort at minimum cost to your fue 
supply. Here's an outline of Sturtevant’s 
battle-seasoned strategies you can draft 
to conquer winter's dictatorship . . - 


SPEED HEATER 


Call on this “commando” to kill ‘cold spots’’ 
anywhere! . . . or to take over the job of 
heating the entire plant . . . in low or moder- 
ate height ceiling areas. It is a horizontal 
propeller fan type—with capacities up to 
300,000 btu per hour. Spotted around the 
plant, it provides balanced heat—bringing 
normally frigid zones around doors, wladens 
and the like within the ‘‘comfort zone.”’ 


HOT BLAST CENTRAL HEATING 


Here’s your infantry. . . it’s tops for main- 
taining uniform, tempera- 
tures over large, generally unobstructed in- 
teriors. A fan speeds heat from extended 
surface coils through continuous heat dis- 
tributing ducts equipped with outlet vents 
spaced for proper distribution. Air may be 
continually recirculated—or, in the event 
appreciable volumes are exhausted in fume 
or dust control, supplemented with outside air. 


MULTIVANE HEATER 


Need some heavy artillery ? This large-volume 
unit heater evenly blankets large areas with 
Precision, ‘range control’’ nozzles. It has a 
centrifugal type fan—and develops up to 
1,000,000 bru per hour. May be installed on 
wall, floor or ceiling. Automatic controls are 
available to “‘mix’’ and unheated air, 
maintaining nozzle discharge temperature at 
any desired degree. 


The Time is Ripe to Start Your Postwar 


Planning—Sturtevant is Ready to Help! 


If you've been limping along with makeshift heating and ventilating systems 
- +. Of, if you want to effect mew economies in cost and new highs in pro- 
duction efficiency to better your peacetime competitive position—now is the 
time to start postwar planning. Sturtevant is ready to work with you or your 
planning committee to get engineered air recommendations down in black 
and white—ready for budget approval—and ready for action on V-day! 


B. F. STURTEVANT COMPANY 


. Hyde Park, Boston 36, Mass. 


COMBINED HEATING and VENTILATING 


Aerial support may be necessary for the hot 
blast central heating equipment. Positive fresh 
air ventilation is accomplished by exhausting 
stale air—fume, dust or fog —and inducting 
equal quantities of outside air. For optimum 
processing and working conditions, air wash- 
ers, filterwashers or electric precipitrons take 
care of air cleaning; and humidification is 
obtained inexpensively by the inclusion of 
air washers and automatic controls. 


DOWNBLAST HEATER 


And here's your dive bomber! I offers the 
poston solution for hard-to-heat areas—where 

eat flow is hampered by high ceilings, par- 
titions, shelving or equipment. A _ vertical 
peapaiier fan discharges up to 400,000 bru per 

our downward at high velocity. Installations 
at heights of 30 feet or more are practical 
because the heat waves mushroom off the floor 
flooding the working areas. 


Sturtevant 


SYSTEMS and EQUIPMENT 
Engineered for Efficiency in 


Heating 


Ventilating 
Air Conditioning 
Dust and Fume Control 
Pneumatic Conveying 
Vacuum Cleaning 
Mechanical Draft 
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SOUNDPROOFING OF 


WeIGHT CONSIDERATIONS 


The selection of materials and 
methods can be done in two ways, de- 
ding on whether the designer must 
meet a specified noise level or a specified 
ight. It should be emphasized that 
it is practically impossible to meet 
ifications for both weight and maxi- 
mum noise level unless the presound- 
fing noise levels and predominant 
Boencies in various parts of the cabin 
have been ascertained during test flights 
gd the specification writer has the 
necessary empirical data on which to 
hase his calculations for weights and 
noise reduction. This procedure is 
yually recommended only for com- 
mercial planes in which a comfortable 
noise level must be attained under all 
circumstances. In military planes it is 
preferable to establish the maximum 
weight that can be sacrificed for sound- 
proofing comfort and make the best of 
it. Experience has shown that reason- 
able soundproofing can be attained on 
nilitary aircraft by allotting about '/, to 
/, per cent of the gross weight.’ 

Once this weight is given, it must be 
appropriately distributed over the areas 
that are to be soundproofed, taking into 
account maximum noise zones, probable 
predominant frequencies, and the need 
for more or less soundproofing in indi- 
vidual places. Assuming that a weight 
of 30 lbs. has been assigned to a particu- 
lar compartment which has a total 
soundproofing area of 120 sq.ft., then 
the average unit weight of the material 
cannot exceed 0.25 lb. per sq.ft. The 
selection of the best suitable combina- 
tion and types of materials to meet this 
condition is the deciding factor in pro- 


(Continued from page 11) 


sound-absorbing materials placed inside 
the cabin, sleeves placed on controls, 
sealing strips, etc. 

Also in Fig. 2, the comparison of the 
unit cabin versus the typical integral 
cabin as to cost and weight, the typical 
cabin is assumed to be without any spe- 
cial soundproofing. Actually, if some 
soundproofing were used, the compari- 
son would not be so unfavorable. Then 
the fittings, which are of small cost and 
weight, would be a bigger part of the 
difference. In the estimates the costs 
are figured as well as their changing 
hature permits, and weights are taken 
from approximate areas. The totals 


will show the proper magnitude of fac- 
tors involved. 


WEIGHTSAVING 


_An important possibility from the de- 
Sign standpoint is the saving of the 
Weight that the improved unit cabin 
tequired by redesigning the aft fuselage 


fs 


FLOATING GOLAN MET 


AIR SPACE 


Fic. 9. Cross section through sound- 
proofing installation with two 1-in. air- 
spaces. 


viding either little, if any, relief or the 
greatest comfort for the crew possible 
under the circumstances. 

Unreasonably small weight allot- 
ments may just as well be canceled alto- 
gether because a soundproofing installa- 
tion that is to be designed within such 
weights has less effect than a piece of 
cotton in the ears of the crew members 
and weighs much more. By the same 
token, it would be senseless to allot 
generously 100 lbs. for the soundproof- 
ing of a four-engined bomber but de- 
mand, in turn, that the designer make 
the cabin as silent as a grave, although 
the required noise reduction may have 
to be anywhere from 20 to 50 db. 

In allotting weight it should also be 
remembered that a soundproofing in- 
stallation has great thermal value and 


for better weight efficiency. This can 
be done as shown in Table 1 by using 
a wood truss construction. The largest 
and longest tube in a current size light 
plane is about 1 in. in diameter with an 
0.065-in. wall. The material is 1025 
steel. This steel tube could be replaced 
by a spruce box section about 1°/, in. 
square with */,-in. web and flanges to 
make a weightsaving of about 50 per 
cent. If tube by tube the aft section of 
the fuselage was replaced by wooden 
column members, a weightsaving of 
nearly 50 per cent might be effected. 
If the weight of fuselage structure is 
taken as 15 per cent of the empty weight 
of the airplane, and the aft section of 
the fuselage as half of the fuselage struc- 
t-re, then for a plane of empty weight of 
yv0 lbs., approximately 3.8 per cent 
weight could be saved or about 34 lbs. 
Allowing 4 lbs. for gusseting and extra 
fittings beside main attachment, ap- 
proximately 30 lbs. could be saved. 
This is about the same magnitude as 
weight added by the unit cabin. 
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will decrease the weight of the heating 
equipment. However, the insulation 
should, as a rule, not be designed from 
the standpoint of thermal values, since 
a good soundproofing installation is 
usually also an equally good heat insu- 
lator, while the opposite is not always 
true. 

Thus, soundproofing serves more 
than one purpose inasmuch as the pri- 
mary phase benefits the operation of the 
airplane and the secondary phase the 
heating scheme. But even the mere re- 
duction of deafening noise to a level of 
tolerable comfort should be grounds 
enough to grant a reasonable amount of 
weight, no matter how badly it is needed 
otherwise. It is true that 100 lbs. repre- 
sent over 15 gal. of fuel or 300 rounds of 
ammunition for an 0.50-caliber machine 
gun. But if the tired ears of the pilot 
cannot hear the radio beacon that is to 
guide him home or the gunner does not 
understand the warning shouted over 
the intercommunication phone, then 
100 lbs. denied for a soundproofing in- 
stallation may mean the loss of the en- 
tire plane and its irreplaceable crew. 
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PropuctTion ADVANTAGES 


Besides the design advantages, there 
are production advantages to the unit 
cabin. The type of labor required for 
finishing work on cabin interiors, in- 
stallation of controls, and locating and 
adjusting special equipment makes it 
feasible to separate this work from 
operations requiring less care and skill, 
and less floor area is tied up. Produc- 
tion scheduling is assisted by this break- 
down. Much of the optional equipment 
for light planes is contained in the cabin: 
extra instruments, special radio equip- 
ment, special interior finish, extra tanks, 
pumps, etc. It would be advantageous 
to work on the cabin as a unit separate 
from more standard units. 


Thus the unit cabin offers advantages 
similar to those obtained in the automo- 
bile industry by separate bodies, where 
production is facilitated and a quiet, 
comfortable enclosure is provided for 
the occupants. 
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Here is a fine, precision measuring instrument 
for the machine trades. This VARD 6-in. pocket 
vernier caliper, measures inside diameters, out- 
side diameters, and with its relieved point depth 
gage, accurately gives depth readings on drilled 
holes up to 6-inches. The caliper is made of steel, 
Measuring surfaces are hardened, ground and 
main jaws are lapped. Calibrations are machine 
divided and etched, not stamped. All markings 
are clear, readable and accurate. The jaw slide 
has a thumb control release and the caliper ac- 
curately holds its setting till the thumb control 
permits movement of the jaws. 


All inside diameter, outside diameter, and 
depth readings are accurate and readable directly 
in .001-in. The vernier slide can be removed for 
cleaning and resetting. This is a tool that every 
master mechanic will be proud to own, Comes 
to you carefully set, oiled and sealed in cello- 
phane. Packed in a neat, durable case. Ready 
to ship on order. 


Write for descriptive literature and price sheet. 
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Packaged Power 


FREDRIC G. ROHM* 


The Aviation Corporation 


ABSTRACT 

' The history of the independent auto- 
otive engine manufacturer is_ briefly 
‘gummarized, and the present status of the 
Sgircraft engine manufacturer is compared 
with that of the automotive engine manu- 
facturer in the early twenties. It is im- 
plied that, if the independent engine 
manufacturer is to survive, he must pro- 
yide a superior and cheaper product. A 
typical airplane-engine installation, the 
troubles encountered therewith, and the 
steps taken to correct such difficulties as 
cooling, distribution, and service failures 
are described in detail. It is shown that 
the engine manufacturer not only is 
greatly concerned about such items but is 
better equipped to provide initially a cor- 
rect and more workable design. Further, 
the essentials can be provided in a “‘pack- 
aged unit” ready for installation by the 

airplane designer. 


INTRODUCTION 


A’ THE BEGINNING of World War II 
the organizational structure of the 
Aircraft Industry resembled somewhat 
) that of the Automotive Industry of the 
middle twenties. A relatively few en- 
ine companies supplied power plants 
a relatively large group of airplane 
/manufacturers. It is to be assumed that 
) this type structure will exist immedi- 
Hately after, and for some time after, 
| World War II. 
' During the late twenties and the 
vearly thirties many of the smaller auto- 
| Motive manufacturers either went out 
of business or were absorbed by larger 
‘companies. The total yearly output 
| of automobiles steadily increased. This 
| condition should have greatly increased 
“the business of the independent engine 
manufacturers. That this was not the 
tase is a matter of record. A great 
majority of the automobile manufac- 
turers built their own engines, while 
the formerly successful independent en- 
gine companies were forced to go into 
specialties in order to survive. These 
engine specialties took the form of in- 
ustrial, marine and aircraft engines 
which represented a small percentage of 
the total or dollar volume engine busi- 
hess. 

The question naturally arises as to 
why 4 group of independent companies, 
enjoying the majority of the country’s 
business, would, in the course of sev “al 


Presented at the National Light Air- 
craft Meeting, I.A.S., Detroit, April 
27-28, 1944. 
* Supervising Engineer in Charge of 
Air-Cooled Engine Research and Develop- 
Ment, Lycoming Division. 


years, suddenly find itself with a small 
part of its former business. It is the 
opinion of many people that the auto- 
mobile companies would not have gone 
into the engine business had they been 
supplied with a superior product at a 
cost equal to, or less than, that for which 
they themselves could manufacture the 
same product. 

It seems reasonable to assume that 
at the present time the airplane manu- 
facturer knows little or nothing about 
the engine manufacturing business and 
vice versa. As long as the aircraft- 
engine manufacturers can supply the 
aircraft manufacturers with a superior 
power plant and at a cost equal to or 
less than the aircraft companies can 
themselves build power plants, it seems 
logical that the independent engine 
companies will continue to exist as 
separate units. The aircraft companies 
probably will not be interested in building 
engines. 

A lot of the responsibility for building 
a superior, low-cost engine rests upon 
the shoulders of the engineer. Simpli- 
fication of design, improvement in 
service life, and increase of power- 
weight ratio all are vital functions of 
the engineer which tend to provide the 
necessary superior and low-cost engine. 
The final selling price of the power plant 
depends directly upon the design and 
the manufacturing methods. 


Engine Cost 


The actual cost of an engine, as far 
as the customer is concerned, may be 
divided into two parts—namely, the 
initial cost and the service upkeep costs. 
No matter how low the initial costs may 
be, the service upkeep costs may be so 
great as to make the engine a really 
high-cost job, as well as to ruin the 
reputation of its producer. This paper 
will attempt to present an idea that the 
author believes will not only protect the 
aircraft engine from a great number of 
service ills, with resultant decreased 
upkeep costs and increased prestige 
for the engine builder, but will also 
supply the aircraft industry with a 
much better, more economically oper- 
ated, and more easily installed power 
plant. 


HIsTory 


A year or so ago an airplane was de- 
signed which, when experimentally 
tested, showed none of the troubles 
common to prototype airplanes. The 
Lycoming 0-290, four-cylinder, 125-hp. 
engine was chosen as the power plant. 
All calculated performance figures were 
met or exceeded during the prototype 
tests. No difficulties with engine 


25 


cooling were experienced. In fact, the 
engine cooled and performed so well that 
it appeared as though a so-called ‘‘per- 
fect”’ installation of an engine had been 
achieved. Many production models 
of this airplane were made and flown 
during the following fall, winter, and 
spring. No service difficulties were ex- 
perienced in a great many operating 
hours. 

Then, during midsummer, a group of 
these planes, located in the south- 
western part of this country, were re- 
ported to have suddenly developed 
serious ailments. These reports stated 
that valves were sticking, engine opera- 
tion was ragged and erratic, and bad 
overheating of cylinder heads with 
resultant piston scoring was occurring 
regularly. The trouble seemed to be 
prevalent to a greater or lesser extent 
in all planes of this model and in this 
particular area. The troubles were 
confined neither to recently delivered 
planes nor to planes that had seen con- 
siderable service. As soon as _ these 
events began occurring a Service Engi- 
neer was sent out to find the trouble. 
After a number of days of work it be- 
came apparent that the problems were 
of a type that should be studied in the 
laboratory. This decision seemed most 
logical when it was found that a num- 
ber of airplanes, manufactured by a 
different company, but with the same 
model Lycoming engine, were operating 
satisfactorily and without troubles in 
this same area. 


F.iicut Tests 


One of the airplanes was delivered to 
the Lycoming Division for observation. 
Since the troubles seemed associated 
with a hot temperature condition, the 
airplane engine was thoroughly warmed 
until maximum allowable cylinder head 
temperatures were reached at take-off. 
The engine was stopped for about 10 
min. between the first landing and 
the proposed second take-off. 

While checking the ignition before 
the proposed second take-off, it was dis- 
covered that operation was ragged when 
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tn laminar flow profile fan with exit 
vanes is designed to cool an aircraft engine by 
delivering the same required weight 
of air at various altitudes. DeBothezat’s 
modern aero-dynamic laboratories are ably 
staffed with skilled technicians experienced in 


solving difficult engine cooling problems. 


De Bothezat Fan Division 


American Machine and Metals, Inc. 
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attempting to run on single ignition, 
either magneto. Engine speed dropped 
off over 1,000 r.p.m. on single-ignition 

ation and firing was intermittent. 
Switching to dual ignition did not help 
the condition once the ragged operation 
had started. It was found that the en- 
gine could be brought back to normal 
operation on dual ignition either by 
running at idle for a short period and 
then going to full throttle or by simply 
leaning out the mixture without alter- 
ing the throttle position. Single-igni- 
tion operation was possible only on a 
leaner mixture. The ambient air tem- 

rature at this time was 95°F. 

The following day the ambient air 
temperature was slightly over 100°F. 
The plane was flown at a low altitude 
with the engine operating at full throttle 
for about 15 min., during a flight on 
this day. Switching to single ignition 
caused erratic engine operation during 
this flight, rather than the normal opera- 
tion experienced the previous day. This 
seemed further proof that the troubles 
were related to the hot ambient air 
temperature. 


Cylinder Temperatures 


During all flights it was noted that 
the two front cylinders ran extremely 
cool, while the two rear cylinders ran 
extremely and dangerously hot. This 
was quite a contrast to the evenly cooled 
cylinder pattern obtained on the pro- 
totype tests. It, therefore, could easily 
be understood why piston scoring had 
occurred on some engines. 

Furthermore, an examination of the 
exhaust manifolding immediately dis- 
closed that the left front cylinder 
exhaust was greatly restricted by a 
poorly designed junction of the front 
stack and the exhaust runner. A check 
on service records revealed that all ex- 
haust valve sticking and burning had 
occurred on the cylinder located in this 
position. Removal of the restriction 
by a little hand reworking resulted in a 
slight lowering of the cylinder head 
temperature of this cylinder but did 
not change in any respect the other mal- 
functioning conditions. 

The following day the ambient air 
temperature had dropped to 85°F. 
Engine operation was perfectly normal 
under all flight conditions and the 
ground test work, except that the rear 
cylinders still ran hot while the front 
cylinders were cool. As 85°F. is the 
normal temperature of the locality in 
the vicinity of the Lycoming Division 
Plant during midsummer, it was de- 
cided to continue the test work in the 
laboratory where temperature condi- 
tions could be controlled at will. The 
engine, with all its accessories including 
its propeller and the nose section of 
the airplane, was set up on a test stand. 


TEMPERATURE 


It was found that all previous ground 
test malfunctioning could be reproduced 
by varying the ambient air temperature 
in the test cell. It was further noted 
that at 125°F. ambient air temperature 
on dual ignition, the engine operation 
gradually became more and more er- 
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ratic, lost speed, and finally stopped al- 
together. 

Since a leaner mixture strength had 
corrected erratic single ignition opera- 
tion during flight tests, it was felt that 
the fuel flow of the carburetor might, 
in some way, be enriched by hot tem- 
perature conditions in the vicinity of the 
carburetor fuel bowl and the gascolator. 
The temperature of the gasoline in the car- 
buretor fuel bowl was measured as 138°F., 
with an ambient air temperature of 120°F. 
By inserting a small heat exchanger 
between the gascolator and the car- 
buretor the fuel temperature could be 
controlled over wide limits. It was soon 
found that, regardless of ambient tem- 
perature conditions, erratic or normal 
single-ignition operation could be re- 
produced at will by raising or lowering 
the carburetor fuel temperature. The 
dividing point between erratic and nor- 
mal operation appeared to be 138°F. 

The results of this investigation are 
shown in Fig. 1. A study of this 
curve reveals that the fuel-air ratio was 
normal over the temperature range of 
70° to 98°F. and was about 2 per cent 
low from 98° to 128°F., becoming nor- 
mal again at 133°F. However, the 
fuel-air ratio rapidly increases from this 
point on, showing a 20: per cent enrich- 
ment at 138°F. and a 55 per cent en- 
richment at 140°F. Above 143°F. the 
fuel-air ratio became so rich that the 
mixture woukl no longer fire, and the 
engine, of course, stopped. 

An investigation of this condition of 
fuel flow variation with fuel temperature 
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was also made on a carburetor flow 
bench. With this setup fuel-air ratio 
measurements could be made at a higher 
fuel temperature, since the test was not 
limited by engine stoppage. The curve 
produced on the air box was almost 
identical to that shown in Fig. 1 and 
indicated about 200 per cent enrich- 
ment at 145°F. The enrichment in 
fuel-air ratio was caused by gas vapor 
formation over the gasoline in the car- 
buretor float bowl. This vapor found its 
way into the engine via the bowl vents. 
When the bowl vents could no longer 
pass the vapors fast enough the float 
bowl pressure increased, thereby caus- 
ing the balance of the carburetor to be 
upset and the main jet to pass more fuel. 
This progressed rapidly until the fuel- 
air ratio was too rich to support com- 
bustion. Enlarging the bowl vents to 
four times their normal areas extended 
the range of normal engine operation only 
a few degrees and involved such radical 
carburetor setting changes that a corrective 
approach from this angle was impractical. 


Mixture Distribution 


It might be assumed at this point that 
all that became necessary to correct the 
erratic engine operation was to make 
an installation change providing enough 
cool air blast over the carburetor, gas- 
colator, and fuel lines to keep the car- 
buretor float bowl temperature below 
138°F. This would be a logical as- 
sumption if the erratic operation had 
occurred at 141°F. where the fuel 
enrichment is 10) per cent or greater. 
It is not logical, however, at 138°F. 
where the enrichment is 20 per cent. 
Normal engine operation can be ob- 
tained at enrichments somewhat above 
20 per cent. After a careful study of 
the curve shown in Fig. 1, keeping in 
mind the very uneven head temperatures 
already noted, it was decided that the 
mixture distribution to the cylinders 
must be poor and that the front cylin- 
ders probably were having delivered to 
them a fuel-air ratio so rich as to cause 
them to misfire, while the fuel-air ratio 
at the rear cylinders probably was 
lean, causing them to overheat. 

Tests made during the development 
of the Lycoming 0-290 engine showed 
that good mixture distribution was 
being attained. It was therefore as- 
sumed that some peculiarities due to 
engine installation must exist which 
upset the mixture distribution. Op- 
posed to this argument, however, was 
the fact that mixture distribution ap- 
parently was good when the ambient 
air temperatures were low. 


CASE 


In order to clarify just how this 
trouble was analyzed, a review of the 
effect that various fuel-air ratios have 
on the power output and the cylinder 
head temperature of a single cylinder 
is in order. Fig. 2 shows curves of 
cylinder-head temperature, as indicated 
by a spark-plug gasket thermocouple, 
and brake horsepower plotted against 
fuel-air ratio. In order to compare 
directly data of a similar nature used 
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New 
AUTOTRANSFORMER 
FOR AIRCRAFT 


Provides suitable voltage for flying suits, 28-volt lamps, accessories 


NEW MATERIALS 
NEW TECHNIQUES 


... the secret of its 
small size, light weight, 
yet large capacity 


The exceptionally small size and 
light weight of this new single-phase 
autotransformer is made possible by 
the efficient combination of a new 
core steel (which permits operation 
at high flux densities without satura- 
tion) and a glass insulation im- 
pregnated with a new inorganic 
resin. Effective application of these 
materials permits a safe, continuous 
operating temperature of 225 C in 
ambients from —40 C to 60 C. 
Wide range of ratings—This autotrans- 
former is available in the following 
kva capacities: 0.2, 0.4, 0.5, 0.75, 1, 
1.5, 2, 3, and 5. Weights range from 
1 to 8.5 Ib—the average capacity 


being better than 30 va per ounce. Ap- 
proximate dimensions range from 
134 by 3,); by 2.3; inches for the 
0.2-kva unit to 444 by 63% by 3% 
inches for the 5-kva. All ratings are 
designed especially for line-to-neu- 
tral operation on 400-cycle, 
120/208Y-volt aircraft electric sys- 
tems. Satisfactory operation can be 
expected over a frequency range of 
380 to 420 cycles. All ratings pro- 
vide a 30-volt output (open circuit) 
from a 120-volt input, and can be 
used continuously at 5  per-cent 
overvoltage. 


Highly efficient; sturdy construction — 
These units are just as efficient as 
considerably larger transformers 
built of conventional materials. They 
provide their rated kva output at 
any altitude from sea level to 60,000 
feet without the use of air-blast 
cooling. They are designed to meet 
A.A.F. specifications. 

For complete information on this 
new autotransformer, including di- 
mension and wiring diagrams, ask 
for Bulletin GEA-4319. General 
Electric Co., Schenectady 5, N.Y 
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30 VA of power 


IMPROVE AIRCRAFT 


ELECTRIC SYSTEMS 
WITH THESE G-E 
TRANSFORMERS 


and 1 to 3-phase 
tronsformers 


and instruments 


Starting vibrators and 
ignition boosters 


KEEP POSTED—Send for your 
copy of “SPECIALTY TRANS- 
FORMERS FOR AIRCRAFT.” 

Keeps you up to date on G-E 
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in this paper, the units chosen for 
plotting are as follows: Temperature is 
plotted as the difference between ob- 
srved spark-plug gasket temperatures 
and ambient air temperature. The 
power unit is plotted as a percentage of 
the power obtainable with a best power 
fuel-air ratio. Since the normal full 
tich carburetor setting chosen for use 
with the 0-290 engine is slightly richer 
than necessary for best power, the fuel- 
air ratio units were chosen as a per- 
centage of the full rich fuel-air ratio. 
The choice of these units eliminates the 
eect of air density changes on the 
power output and confines the curves 
to power changes due to increase or 
decrease in fuel-air ratios only. 

The curves on Fig. 2 were obtained 
when no preignition or detonation was 
occurring during engine operation. It 
will be seen that peak cylinder head 
temperatures occur at 81 per cent of full 
rich fuel-air ratio, while best power 
isattained at 92 per cent of full rich fuel- 
ait ratio. Also, on this cylinder, peak 
temperatures occur when the power 
output has been reduced to 96.5 per 
cent of its best power value by use of a 
leaner fuel-air ratio. During this test 
the cooling air pressure drop across the 
cylinder was 6 in. H.O and the cooling 
air temperature was 60°F. 


Effect of Varying Cooling Air 

Temperature 

Fig. 3 shows clearly the effect on 
cylinder-head temperatures at various 
uel-air ratios when different cooling air 
temperatures and pressure drops across 
the cylinder are used. A study of this 
set of curves reveals that the general 
shape of the cylinder-head temperature 
is unchanged and that an increase of 
cooling air temperature of 10°F. causes 
4 10°F. rise in cylinder-head tempera- 
ture, while a decrease in cooling air 
pressure drop of 1 in. H,O causes an 
increase in cylinder temperature of 
10°F. at any particular fuel-air ratio. 

On a multicylinder engine it is not 
wnusual to find unequal pressure drops 
across the individual cylinders and un- 
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equal cooling air temperatures above 
the cylinders. As an example, let us 
assume that Fig. 3 is a four-cylinder 
engine, each curve representing the 
temperature of one cylinder of the en- 
gine. An analysis of these curves would 
then lead to the belief that the mixture 
distribution to each cylinder was iden- 
tical, since all curves are perfectly paral- 
lel. If it were possible to make all 
cylinders have identical cooling char- 
acteristics, to attain perfect mixture 
distribution, and to control pressure 
drops and air temperatures above the 
cylinders to an equal value, then all of 
the cylinder-head temperature curves 
would coincide and the cylinder-head 
temperature pattern of a multicylinder 
engine would appear as that shown in 
Fig. 2. 

As far as is known, identical cylinders 
and these conditions have never been 
attained, so the best that may be done 
is to attempt to approach the type curve 
shown in Fig. 2 as nearly as possible. 
Indeed, a pattern such as shown in Fig. 
3 is so much better than is usually 
attained that it could very well be 
used as a model exemplifying the ideal 
curve. 

As a second step in this explanation, 
the expected cylinder-head temperature 
patterns of a multicylinder engine hav- 
ing both unequal cooling air distribu- 
tion and unequal mixture distribution 
should be studied. If, for instance, two 
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cylinders of a four-cylinder engine had 
delivered to them a mixture strength 
rich enough so that their peak tempera- 
tures occurred at about 85 per cent of 
their average full rich fuel-air ratio and 
that the remaining two cylinders had 
delivered to them a mixture strength 
such that peak temperatures were 
reached at about 115 per cent of their 
average full rich fuel-air ratio, the cylin- 
der-head temperature patterns would be 
similar to those shown in Fig. 4. This 
condition sets up an interesting cooling 
problem. 


Air Density Effects 


In order to intelligently analyze Fig. 
4 it is necessary to review the effect of 
various air densities on the fuel flow 
characteristics of a carburetor. Most 
light plane engines are equipped with 
a carburetor that does not have auto- 
matic air density compensation. Many 
tests made on carburetors of this type 
show that extreme sea-level changes in 


air temperature or pressure have little 
or no effect on the full throttle fuel flow 
characteristics of the carburetor. These 
tests therefore have shown that the full 
throttle fuel flow of a carburetor of this 
type remains a practically fixed value 
and that changes in air density serve to 
increase or decrease the mixture strength 
delivered to the engine. This type car- 
buretor is given a setting so that the en- 
gine receives the desired fuel-air ratio 
at conditions of standard air density. 

Referring to Fig. 4, it will be seen that 
this hypothetical engine, if run at stand- 
ard air dénsity (100 per cent full rich 
fuel-air ratio), would have little tem- 
perature spread between its various 
cylinders and could be assumed to be a 
well-cooled engine if no other facts were 
known, the maximum spread of tem- 
perature between cylinders being 20°F. 
The actual maximum cylinder-head 
temperature in this case would be about 
470°F., and the installation engineer 
would probably consider his work well 
done. During summer operation on 
a day when the air temperature is 
110°F. and the barometric pressure is 
28.50 in. Hg., the temperature maxi- 
mum spread between cylinders becomes 
100°F. The two rich cylinders now 
have become cooler and the two lean 
cylinders are operating at their tem- 
perature peaks. If the prototype plane 
with this engine had been flown on such 
a clay, the installation engineers would 
have been concerned about the cooling 
problem because now the maximum 
actual cylinder-head temperature has 
become 570°F. 

Furthermore, under the same baro- 
metric conditions but with a 120°F. 
ambient air temperature and 138°F. 
carburetor bowl temperature, the fuel-air 
ratio would be enriched to 136 per cent 
of its original value and the maximum 
temperature spread between cylinders 
would then have become 210°F. 


ACTUAL CASE 


A test of the nature just described was 
conducted on the engine using all orig- 
inal accessories, propeller, and nose 
section of the airplane. Fig. 5 shows 
the results of this test. It can be seen 
that this installation produced a cylin- 
der-head temperature pattern similar to 
the hypothetical case. The prototype 
plane test was conducted in the fall 
of the year, and it is easily understood 
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lt’s SHANK EXPANSION 


Leal mates CHERRY RIVETING 


The high resistance to shear and 


the self-plugging Cherry Rivet is due to the Cherry 


principle of application—shank e 


The stem pulled into shank in the upsetting action, 


Enlarged section of stem 
expands rivet shank 


Write for a copy of the Cherry Rivet Manual B-44, 
Read it and then get copies for the riveters in your 
plant. It will help them do better blind riveting. 
Address your request to Department A-105, Cherry 
Rivet Company, 231 Winston Street, Los Angeles 
13, California. 


fatigue found in for practical purposes, forms a tight, solid rivet that 


stays firm even under excessive strain and vibration. 


xpansion. No special locking device is required. 


Cherry rivets have, for blind rivets, wide tolerance 


forces the sides in hole size and grip length. The patented “pull head” 


of the rivet into on the Cherry Rivet stem gives a positive grip for 


the material that the tool, makes it fast and easy to insert, keeps the 


is fastened. This, rivet parts correctly assembled at all times. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U.S. PATENTS ISSUED AND PENDING 
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why the cooling of the engine was ap- 

ved. This type curve does not show 
the actual fuel-air ratio in each cyl- 
inder and gives only an indication that 
the fuel distribution is unequal. How- 
ever, the actual tests showed that under 
hot ambient air temperature condi- 
tions the two front cylinders stopped 
fring altogether, indicating about a 
20 per cent enrichment in these two 

inders. The problem then became 
one of finding what had upset the mix- 
ture distribution so violently. 


Tue Exuaust MANIFOLD 


Attacking the problem in a different 
manner by keeping the carburetor fuel 
howl temperature in the range where 
no enrichment from excessive fuel tem- 
perature was introduced, it was found 
that manually increasing the fuel-air 
ratio would produce the same erratic 
running condition at 85°F. ambient air 
temperature. It, therefore, was de- 
cided that fuel temperatures under 
130°F. and ambient air temperature 
and pressure were only contributing 
factors, the real cause for the trouble 
being uneven fuel distribution. 

It was decided that a visual analysis 
of the exhaust flame color would aid in 

viding the next angle of the attack. 

e exhaust manifolds were replaced 
by short exhaust stacks for this study. 
It was soon discovered that the fuel-air 
tatio could be increased up to 180 per 
cent of its full rich value, without mal- 
functioning, by use of short exhaust 
stacks. A mixture distribution curve 
was made using cylinder-head tempera- 
ture patterns as the indicator with the 
results shown in Fig. 6. This curve 
compared favorably with the hypotheti- 
cal one shown in Fig. 3. Without 
going into the technicalities of how it 
was accomplished, results of the exhaust 
manifold investigation showed that the 
original exhaust manifolds caused a 
tuning resonance to be set up in the 
induction system which, in turn, caused 
rich fuel mixtures to be delivered to the 
front cylinders and lean fuel mixtures 
to be delivered to the rear cylinders. 
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A set of exhaust manifolds were then 
developed to give the same character- 
istics as short exhaust stacks and, at the 
same time, to fit in the same position 
as the original exhaust manifolds. 
Fig. 7 shows the cylinder-head tempera- 
ture pattern obtained when using the 
Lycoming designed exhaust manifolds. 
It will be noted that these manifolds 
compare favorably to exhaust stacks 
(Fig. 6) and to the hypothetical curve 
shown in Fig. 3. 


CARBURETOR AIR Box 


Knowing that the design of a car- 
buretor air box greatly influences the 
general fuel or mixture distribution of 
an engine, it was decided to investigate 
the air box used on the installation 
under investigation. Rather than go 
through a large series of tests on the 
original carburetor air box, an air box 
of known characteristics was substituted 
in its place. This air box of known 
characteristics was developed by Ly- 
coming Division after some sad ex- 
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periences with the majority of types of 
air boxes used in airplane-engine in- 
stallations. It was found that the ma- 
jority of carburetor air boxes greatly 
upset the fuel flow characteristics and 
the fuel distribution characteristics of 
a carburetor. They also had a rather 
high built-in restriction that further 
reduced an engine’s power output possi- 
bilities. As a matter of fact, it was 
rather usual to find distribution almost 
as bad as that shown in Fig. 5 due en- 
tirely to air box design. 

Using the Lycoming design exhaust 
manifolds and the Lycoming carburetor 
air box on the engine, a test was run, 
the results of which appear in Fig. 8. 
Comparison of this curve with Fig. 7 
shows that the maximum temperature 
spread between cylinders has been re- 
duced from approximately 40°F. to 
approximately 20°F. and that rate of 
change of cylinder-head temperature 
with change of fuel-air ratio is much 
more constant. This indicated that the 
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fuel or mixture distribution to the cyl- 
inders has been improved. 


Air Box Design 


It should be stated here that the air 
box supplied with this particular air- 
plane was a good one compared with 
those usually supplied. It only slightly 
disturbed the mixture distribution. 
Its chief fault was that it caused an 
enrichening of the normal carburetor 
fuel flow amounting to 4 per cent and 
consequently increased the normal fuel- 
air ratio by a like percentage. The en- 
gine, therefore, consumed 4 per cent 
more fuel than was intended, resulting 
chiefly in a reduction of fuel economy 
and a decreased operating range. 

Another neglected feature of most 
carburetor air box designs is the intro- 
duction of heat to the carburetor inlet 
foriceprevention. Theresultsofparticu- 
larly poor design are illustrated by the 
curves shown in Fig. 9. This air box 
was used by an airplane manufacturer on 
a Lycoming six-cylinder engine. The 
curve shows carburetor fuel flows and 
carburetor inlet air temperature rise 
above ambient air temperature versus 
hot air valve opening in degrees. An 
examination of these curves shows that 
this air box caused an initial 2'/2 per 
cent enrichment in fuel flow with the 
heater valve in the full cold position 
and a 7!/2 per cent enrichment with the 
heater valve in the full hot position. 
This, again, is lost fuel economy. Fur- 
thermore, the heater valve arrangement 
gave no uniformity of heat control. 
Up to 30° of heater valve opening no 
heat whatsoever was added to the mix- 
ture. Between 40° and 50° of heater 
valve opening the majority of the heat 
was added. This valve, for all practical 
purposes, became a two-position valve. 
Full carburetor heat is needed only in 
extreme emergencies and certainly the 
condition of either having no heat or 
full heat is not at all desirable. 

Furthermore, this type heater valve is 
extremely dangerous. The average pilot 
expects to obtain heat enough to just pre- 
vent icing which normally can be obtained 
by opening the heater valve in small in- 
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crements. Opening this valve in small 
increments would produce no heat and 
the engine could be completely iced up 
and stop before the pilot knew what 
happened. 


Fig. 10 shows a curve of the same 
type as Fig. 9 when using the Lycoming 
design air box. It will be noted that the 
carburetor fuel flow is not disturbed 
by use of this air box and that the car- 
buretor entrance air temperature gradi- 
ent is fairly uniform. The even tem- 
perature rise of this air box gives the 
pilot a much more uniform and much 
less sensitive control for ice prevention. 


SERVICE ILLs 


Had the engine manufacturer supplied 
the exhaust manifolding to the airplane 
manufacturer, all of the service troubles 
that arose on the particular airplane- 
engine installation under discussion 
could have been prevented. Proper 
design of the junction of the vertical 
and horizontal exhaust manifold runners 
at the left front cylinder would have 
prevented the valve sticking and burn- 
ing condition. Proper design of the 
entire exhaust manifold would have pre- 
vented the piston scoring, cooling 
troubles, and erratic engine performance 
experienced. The cost to the engine 
manufacturer ran into many thousands 
of dollars to correct the troubles on this 
airplane. Most assuredly, the reputa- 
tion of the engine manufacturer was 
not enhanced by the troubles experi- 
enced, even though the troubles were 
caused by something other than the 
engine proper. 


GENERAL CooLING PROBLEMS 


The airplane designers of the plane 
under discussion had done a good job 
on cooling baffle and cowling arrange- 
ment and had achieved a nose section 
of good appearance. The design of the 
nose section of most airplanes, from the 
standpoint of the engine designer, seems 
to be motivated by a desire to achieve 
beauty of outline with cooling baffle 
arrangement being left as an after- 
thought. A great many engine installa- 
tions are difficult to cool because of this, 
and cooling is almost invariably a com- 
promise affair. 


The engine manufacturer could also 
have control over this problem by pro- 
viding a self-cooled engine to the air- 
plane manufacturer. Fan cooling of a 
horizontally opposed engine is more 
difficult than fan cooling of a radial 
engine but is far from’ an insurmount- 
able difficulty. First attempts to fan 
cool a horizontally opposed engine by 
Lycoming Division resulted in a fan 
power consumption of about 13 per 
cent of the engine’s power output for 
adequate cooling. Refinements and 
new methods of cooling have made it 
possible to cool an engine of identical 
displacement, but operating under a 
much higher i.m.e.p., at a cost of but 
6 per cent of the engine’s brake horse- 
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power output. Recent tests have indi- 
cated that it may be possible to cool this 
same engine at a cost of as little as 2 
or 3 per cent of the engine’s power out- 


put. Exhaust ejector type cooling also 
shows great possibilities. Since im- 


proper installation usually results in a 
power loss anyway, the effects of which 
are detrimental to engine ‘ife and econ- 
omy, it seems logical to use this antici- 
pated power loss for driving a fan and 
to a distinct advantage rather than a 
disadvantage. 


ACCESSORIES 


The engine manufacturer would be at 
a great advantage if he were to supply 
just the exhaust manifolding, carburetor 
air box, and fan or exhaust ejector 
cooling as an integral part of the 
engine. But, why stop here? Why put 
drives or mounting pads on the engine 
for fuel pumps, starters, generators, etc., 
allowing the selection of accessories to 
the airplane manufacturer? A failure of 
any accessory directly affects the repu- 
tation of the engine manufacturer in the 
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eyes of the operator. Why not provide 
all accessories as an integral part of 
the engine? Certainly no one belieyg 
that the day of hand cranking 


a AN engine 
is not past. With radio reception , 


necessity for anything but  airpoy 
flying, certainly no one can deny the 
fact that a generator is a necessity. No 
one would purchase an automobile With. 
out these conveniences Why not 


supply them as an integral part of the 
engine? 


CONCLUSION 


Why not go further than all this ang 
provide a vibration arresting engine 
mounting, integral air and oil filtering 
units, integral oil cooler, ete., thus Sup 
plying complete ‘Packaged Power’ 
from fire wall out; a self-starting, self. 
generating, self-cooling, vibration-free 
power plant, free of trouble from the 
standpoint of installation with the 
added advantage of being free of the 
usual service ills incident to incorrect 
installation? 


All that might be required of the air- 
plane designer would be the inclusion of a 
relatively small air inlet to and a relatively 
small air outlet from the ‘Packaged 
Power,’’ both to be located in a minimum Bhi 
pressure area equal to atmospheric 
sure. He could fair around the clos 
fitting, integral cowling to his hearts 
content and could not affect the engine 
performance one iota. 


Certainly when the engine industry 
supplies this type installation and the 
airplane industry accepts it, a truly 
superior aircraft engine will be achieved. 
The initial cost per unit to the airplane 
manufacturer might have to be it 
creased, but it will be offset by the re 
duction in airplane manufacturing costs 
incident to the engine installation. The 
installation will be done once, by engine 
men who surely should know better 
than any group of people just how to 
accomplish it properly. The cost o! 
doing the job right, and once only, wil 
benefit all airplane manufacturers using 
this power plant, saving each individual 
manufacturer many man-hours installs- 
tion labor and test work. Furthermore, 
the correction or improvement of any 
installation item on the basic power 
plant will affect not just one aiurcrall 
manufacturer, as is now the case, but 


will benefit all aircraft manutacturets HED 
equally. Do the job once on the “Pack- Wa: 
aged Power” unit and it will be done tot 
all users. caving a 
iew of th 
The service costs to the operator WI 
be greatly reduced and the life between TWA h 
overhauls greatly increased rhe am. Soor 
craft industry certainly will not haves bmay b 
desire to build engines when they * y be 
receiving superior engines at a cost equa bt more 
to or less than that for whic! they cam ace co; 
build them. 
ill 
“Packaged Power’ can supplied Ountry i 
Will the aircraft industry accept 1t- 


ae 
— 
if 
, + + T + + + 4 
| 


Provide 
part of 
believe 
ehging 
»ption 

airport 
leny the 
ty. No 
ile with 
hy not 


the 


this and 
engine 
filtering 
hus 
Power’ 1 
ing, self. 
tion-free 
rom the 

ith the 
> of the 
ncorrect 


the air- 
sion of a 
relatively 
 ackaged 
inimum 
ruc pres 
the close 
> hearts 
engine 


> 


industry 

a truly 
chieved. 
airplane 
be il. 
the te 
ng costs 
mn. The 
y engine 
y better 
how to 


BF Coodhich The morithe 
USINg 

dividual 


installa- 9 
hermore 
of any 
- powel 


aircralt 
wee HEN TWA’S NEW 40-ton land giant lighted at York to London and other European cities overnight. 
Pie Washington Airport less than seven hours after Many B. F. Goodrich products fly with the Constel- 
kaving a West Coast runway, all America had a pre- Jation. Among them are De-Icers which protect her 
iw of things to come in commercial transportation. mighty wings and empennage surfaces, and B. F. 
Goodrich tires and tubes which lessen the shock when | 


her 40-ton bulk comes to earth. 


oi TWA has turned the Constellation over to Uncle 
a am. Soon, instead of carrying 57 civilian passengers, 
they are ff May be speeding up to 100 fully equipped soldiers B. F. Goodrich sa- 
sstequi’ Pt more than 14 tons of cargo to a war front. When  lutes TWAin naming 
ey GN Peace comes, this plane and other “Constellations” the Constellation this 
ill become TWA luxury transports spanning the month's ‘Airliner of 


ountry in less than nine hours or flying from New the Month. 


B.E Goodrich 
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RIVNUT...A 


BLIND FASTE 


One-piece can be used as 
blind rivet, as nut plate for 
or both! 


attachment 


j ieee B. F. Goodrich Rivnut is a one- 
piece tubular aluminum rivet with 
a counterbored, internally threaded 
shank. It is headed with a simple hand 
tool while working entirely from one 
side. A threaded pull-up stud on the tool 
engages the threads inside the shank, 
and when slight pressure is applied, a 
ring type bulge forms on the blind side. 
This bulge or upset is large enough to 
resist being pulled through metal or 
plastic even under conditions of eccen- 
tric load. For nut plate use, Rivnuts are 
available with key for torsion resistance. 


BE Goodrich 


RIVNUT 


ITS A RIVET...ITS A NUT PLATE 


are strong, light in weight, 
in cost. They’re ready for use “‘as 
and fit tight without prelimi- 
nary refrigeration or other preparation. 
A full range of standard sizes, types, and 
grips is available; also plug and acces- 
sory screws. If your fastening problem 
requires a special-purpose Rivnut, B. F. 
Goodrich engineers will be glad to work 
out details and designs with you. 

Why not get the facts about Rivnuts 
now? Find out how these simple blind 
fasteners can lick some of the most 
troublesome attachment problems. 


Rivouts 
low 


received” 


9 plants 


NEW... FREE 
‘RIVNUT DATA” 


BOOKLET 


It gives you the whole story, clearly... and 
with pictures. Installation, step-by-step, types, 
sizes, grip-ranges. For your copy, write to The 
B. F. Goodrich Company, Dept. 0990, Akron, O. 


stud until head of Rivnut 


1 Thread Rivnut onto “pull-up” 
touches anvil of heading tool. 


§ BLIND FASTENER 
= aut-plete or rivet or BOTH! 
Awards to 


Wij 


KK 


2 Insert Rivnut into heb. 
When Rivnut with key 


used, be sure the key is indexed 
to enter the keyway Previously 


cut in metal. 


e 


3 With tool at right angle to 
work, squeeze lever, This 


retracts “‘pull-up” stud into tedl, 
which causes counterbored 


portion to bulge, formings 
head against the blind side. 


4 Unscrew “pull-up” stud, 

leaving threads of Rivnvt 
intact and ready for use a6 
nut plate. 


KS 


5 Attaching accessory with 
screw is easy now. Rivnwt 


threads grip screws firmly after 
upset. 
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ELECTRUNITE TUBING IS SOUND THROUGHOUT 


Proves 


Billions of feet of 

_,. tubing produced by 

the ELECTRU- 

— NITE process of 

manufacture have 

been proved safe, sound, and eco- 

nomical in all types of mechanical, 

structural and pressure applications. 


Now, aircraft tubing, made by the 
same process, is demonstrating its 
advantages to aircraft manufactur- 
ers. And it is being proved sound 
not by service alone, but by Farrow- 


test applied to every length before 
shipment. 


Farrowtest is today’s most accurate 
commercial method for testing tub- 
ing. It is a highly sensitive and 


SH-H-H! 
DON'T SPREAD WAR INFORMATION— 
IT MAY HELP THE ENEMY 


accurate electronic test which re- 
veals damaging imperfections— 
even small flaws which would be 
overlooked in visual inspection or 
ordinary testing methods. 


Republic ELECTRUNITE Aircraft 
Tubing is easy to work and weld— 
because it is consistently uniform 
in wall thickness, diameter, con- 
centricity and ductility—in strength, 
weight and smooth surface. 


ELECTRUNITE Tubing meets 
specification standards of the U.S. 


Army Air Forces; The Bureau of 
Aeronautics, U. S. Navy; The Civil 
Aeronautics Administration; and 
The Aeronautical Material Specifi- 
cations (AMS) of The Society of 
Automotive Engineers. It is made in 
standard sizes in carbon, alloy and 
stainless steels. Write for complete 
detailed information. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION ¢ CLEVELAND 8, OHIO 
Berger Manufacturing Division 

Culvert Division ° Niles Stee! Products Division 

Union Drawn Steel Division @ Truscon Steel Company 

Export Department: Chrysler Bidg., New York 17, N. Y. 


ELECTRUNITE 


*Reg. US. Pot. Off 
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FROM WAYS to hold wings on Closely-controlled heat treatment, precision grinding oper- imports 

bombers to means of transporting ations on head, grip and threads for smooth finish and buildin 

nomics 

the bombs, aircraft engineers are perfect fit, and a whole range of additional processes ay 

solving dozens of design problems needed to insure extremely close tolerances all contribute lines us 
with special Thompson Precision to the finest aircraft bolts available today. 


Bolts like these! If you have a design problem that can be solved with the constrt 


kind of 
proper type of bolt connection, write our engineering de- “aia 
partment today. We will be glad to assist you in engineer- 
ing special bolts to meet your design requirements. 


Thompson Bolts designed into the ship are manufactured to 
the very highest standards of materials and workmanship 
unmatched by any similar part. That’s why they are used 
as main wing-attaching bolts . . . on motor mounts . . . land- 
ing gear . . . control surfaces—wherever a stress-proof, safe 
bolt connection is essential. 


Processes never before used in bolt manufacture are in- 
corporated in these special Thompson products. Hot-forg- 
ing, for example, produces nearly 21% greater strength 
than in a comparable sized cold-worked bolt, and at the 16-page Brochure, mailed without obliga- 
same time insures a more uniform structure throughout. tion to authorized persons. Write today. 


The complete story of Thompson’s manu- 
facturing methods used in precision bolt 


making is contained in an interesting 


hompson Products. Inc. 
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Aircraft Hangars and Terminal Buildings 
of Reinforced Concrete 


SYNOPSIS 


In this time of rapid development of 
‘new materials in the aircraft industry, 
jeinforced concrete should be given con- 
"sideration because of its adaptability to 
‘the long spans that will be needed to 
"house large aircraft. Although it has been 
jn use since the time of the Romans, con- 
rete is still a new material that appeals 


| greatly to the imagination of the designer. 


Recent developments in the technique 


' of the design and manufacture of concrete 


| have been so rapid that its possibilities 
have not yet been fully developed. 
Many things have been discovered in 


| the last 10 years about the characteristics 


of concrete which permit more precise 
' design of structures and more accurate 
control of the material. Transportation 


| to the forms by pumping and consolida- 


tion by high-speed vibrators are examples 
' of improved construction methods. Im- 
"provements in cement result in almost 
' doubling the strength of concrete and in- 
creasing its reliability. 

It is the purpose of this paper to point 
out what has been accomplished in the 
past and how concrete can be used in the 
construction of hangars and accessory 
space for any terminal facilities that may 
be needed. 

The period immediately after the war 
will undoubtedly see a tremendous de- 
velopment of commercial airports. It is 
important that hangars and_ terminal 
buildings be substantially built and eco- 
nomically designed so as to result in the 
lowest possible operating cost to the air 
lines using them. 

This paper describes a newly developed 
type of long-span reinforced concrete shell 
construction which should provide the 
kind of structure needed. 


Lona SPAN CONSTRUCTION 
IN CONCRETE 


{ bee BASIC STRUCTURAL FORM best 
suited to extremely long-span air- 
craft hangars, the reinforced concrete 
arch, has been highly developed in the 
construction of bridges in many lands. 

number of these have clear spans 
over 400 ft. in length. 

In these cases, the concrete arches 
supported columns carrying heavy road- 
ways. In the case of long-span hangars, 
the arch may be used to form the roof 
itself and is required to carry only the 
weight of the roof construction in addi- 
tion to comparatively light wind and 
snow loads. Much longer spans are 


at the Air Transport Session, 
Welfth Annual Meeting, I.A.S., New 
York, January 25-27, 1944. 

Consulting Engineer, Milwaukee, Wis. 
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perfectly feasible, and it is safe to say 
that any span that may be desired to 
house the largest aircraft of the future 
will be practical in concrete. 

The Plougastel bridge completed over 
10 years ago has three spans of 590 ft. 
each. This carries a railroad and high- 
way over an estuary near Brest, France. 
A study for a concrete span of 1,000 m. 
has been worked out in sufficient detail 
by the designer of the Plougastel bridge 
to prove that it does not present any 
construction problem that cannot be 
met by the methods used at Plougastel. 


History oF AIRCRAFT HANGARS IN 
CONCRETE 


The concrete hangar already has an 
interesting history that starts with the 
early development of the airplane and 
airship. Fig. 1 shows concrete hangars 
built in France in 1916.!_ The roof con- 
sists of an arched slab of 151-ft. span 
stiffened with monolithic ribs placed 
outside of the slab, leaving a smooth 
ceiling to simplify the moving of form- 


work. This method has been used 
recently. 

The construction of a reinforced con- 
crete airship hangar of 307-ft. span was 
started in France in 1918, but it was 
discontinued because of the armistice.” 

The great concrete hangars at Orly 
in France, started in 1922, have a span 
of 282 ft. and a height of 181 ft. 

A still larger concrete hangar with a 
span of 413 ft. to house two dirigibles 
was started at Seville for the Seville- 
Buenos Aires Airline. Construction 
was interrupted by the war and it is still 
incomplete. 

An interesting type of reinforced 
concrete cantilever hangar, built re- 
cently in Rio de Janeiro® is shown in 
Fig. 2. The door length is over 400 ft. 
and the distance from door to columns 
is about 75 ft. This type might be found 
suitable for nose hangars. 


A New DEVELOPMENT IN HANGAR 
DESIGN 


As a general proposition, the simplest 
solution of a structural problem is the 
best. This appears to be true in the case 
of the problem of providing for the 
housing of large aircraft together with 
space for shops, storage, warehousing, 
and offices. This requires construction 
of a high roof of long span in connection 
with buildings of ordinary proportions. 
A logical solution is the use of light 
reinforced concrete arches springing 
between concrete lean-to structures that 
can be designed to provide any accessory 
space desired. 

Attempting to determine the most 
direct solution, the writer has developed 
a new type of reinforced concrete shell 
construction. Fig. 3 is a three-view 
photograph of a model of an airplane 
hangar of 220-ft. clear span with lean-tos 
on the rear and one side only. The roof 
is composed of a thin concrete slab, 
stiffened by integrally cast ribs spaced 
20 ft. apart. The slab forms the roof 


Fic. 1. 
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Reinforced concrete airplane hangars at Istres, France, 1916. 
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DRIVE A SPIKE right through both nut and bolt, so the nut 


can’t budge. Now vibrate the assembly just as it would vibrate in 
ordinary use. 


—the nut did not move, but the strain and vibration of metal on 
metal wore the other parts loose—dangerously loose. Wear by 
abrasion, and bolt stretch etc. loosen every vibrating part. 

Now keep the spike in but add a strong Kantlink spring washer,— 
then vibrate it just as you did in the first test! 


Yes, still tight, because the strong Kantlink spring reaction held it 
tight. The Kantlink Spring washer expanded exactly as fast (and as 
far) as the inevitable wear tended to loosen the parts. 

There is no substitute as economical. No fixed nut nor any short 
range multi-toothed washer can possibly equal the great holding 
power of @ wide-range live spring—a big helical spring such as 
Kantlink 

Let us send you samples—send details of your application. Test 
and compare them on the same job with any type of nut, or with any 
other type of washer. Kantlinks can't lose a real test. Try them for 
efficiency, economy and real safety. 


Write today for descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK, N. J., U.S.A. 
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and also acts as a structural shell carry- 
ing part of the roof load through arch 
action. The ribs are designed to resist 
the effects of unevenly distributed 
snow, wind, and crane loads. The roof 
must also be designed for the effects of 
volume changes in the concrete due to 
shrinkage, temperature changes, and 
plastic shortening from permanent load- 
ing. These effects are relatively more 
important in the case of a hangar roof 
than in that of a more heavily loaded 
bridge arch. 

Because of the slenderness of the 
arches, analysis is also made of the effect 
of deflections on the rib bending and of 
the tendency to buckle. If too slender, 
the ribs would be elastically unstable. 

A novel feature of this construction is 
the placing of the slab about mid-height 


of the ribs at or near the neutral axis. 
This has important advantages that 
result in a considerable reduction in cost. 

First, it eliminates the participation 
of the slab in the bending strains in the 
ribs. If the slab is at the top or bottom 
of the rib, it is obvious that bending the 
rib will induce direct compression or 
tension stress in the slab. Furthermore, 
because the slab is curved, this direct 
stress in the slab causes a cross bending 
in the slab of serious magnitude. Elimi- 
nating this direct stress and bending 
permits a much more economical de- 
sign. 

Second, by reducing the stiffness of 
the ribs without reducing their strength, 
it greatly reduces the thrust and bend- 
ing in the ribs due to temperature 
changes, shrinkage, and plastic flow in 


Courtesy of Architectural Record 


Fic. 2. Concrete cantilever hangar at Rio 


Janeiro. Marcello Roberto, Architect, 


Fragoso & Ness, Engineers. 


the concrete. This effects economy in 
both the ribs and their supporting abut- 
ments, reducing the tendency of the ribs 
to push over the lean-to structures. 

The roof should be entirely covered 
with insulation and roofing to reduce 
the temperature changes and to prevent 
leakage. Skylights can be built into the 
roof to give any desired amount of light. 
End walls and door guides are supported 
against wind pressure by means of hori- 
zontal trusses suspended from the arches 
at the height of the door heads. 


The Arches 


The arches are monolithically fixed at 
the tops of the side walls. This support 
is made as rigid as practical, but its 
elastic displacement is considered in the 


Fic. 3. Model of arched concrete shell hangar. 
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Hydraulic 
Windshield Wiper 


No push-pull 
controls 


No central 
motive unit 


A lighter 
installation 


And less 
expensive 


@ A powerful new hydraulic motor makes it possible to offer a greatly 
simplified and improved Windshield Wiper assembly. Compared to the 
earlier models, there are important savings in weight, installation time, 
maintenance and over-all costs. Convenient installations are easily accom- 
plished. The hydraulic motor, though small, has a high torque, permitting a 
blade speed up to 400 strokes per minute during flight. It is backed by our 


long experience in pioneering and producing windshield wipers now used 


by commercial airlines and on Army and Navy planes. adit 


EXCELLENCE 


METAL PRODUCTS CO. 


CLEVELAND 10, OHIO 


47 
iar HM). of: HYDRAULIC AND ELECTRIC WINDSHIELD WIPERS FOR AIRCRAFT 
HYDRAULIC GOVERNORS FOR DIESEL ENGINES + ROLLER BEARING TEXTILE SPINDLES + FUEL OIL PUMPS 
AIR COMPRESSORS * PRECISION PARTS AND ASSEMBLIES 
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“35' door height 


AIRCRAFT 


HANGARS 


Ribs 20'oc 
I8"x 32 “at center 


S57'- 


at center 


6 
in clear under slab 


| 


4" Reinforced concrete roof slab 


—— Concrete ribs 


Suspended ceiling 


220*O"clear Span_ 


Longitudinal and transverse sections of 220-ft. clear span reinforced concrete hangar. 


— Horiz. wind truss 


35' door height 


Horiz. wind 


design of the arches. Usually the ends 
of the arches can be dropped a few feet 
below the door head because the full 
clearance is not needed for a short dis- 
tance from the wall. The side walls can 
be made much lower than in the case of 
steel truss spans because the height 
required by the trusses is also elimi- 
nated. The height of the concrete han- 
gar at the center of the span is about 
the same as that of the steel hangar, 
and, although the interior clearances are 
better in the concrete hangar, the en- 
closed volume is considerably less, re- 
sulting in lower heating cost. 

The arch abutment consists of a ver- 
tical support at the side wall and an in- 
clined buttress passing through or over 
the lean-to and thrusting against spread 
footings. This forms a stable support 
which is designed, as in the case of 
bridge abutments, for the extreme posi- 
tion of the thrusts due to all possible 
loading conditions. The thrusts are, 
however, much lighter than those from 
corresponding bridge spans, and the 
foundation pressures are not excessive 
for ordinarily good soil. If the founda- 
tion conditions are bad, piles may be 
used with prestressed steel cable ties 
to take the thrusts that cannot be safely 
carried on batter piles. 


Buttresses 


The inclined buttresses form the 
most economical means of resisting the 
arch thrusts and lateral wind or earth- 
quake forces. If in special cases it is 
not practical to provide the space for 
the buttresses, it is feasible to provide 
ties of prestressed steel bridge cables at 
the level of the springing of the arches. 
The cables can be prestressed by hy- 
draulic jacks so that the dead load of the 
roof causes minimum distortion of the 
arches. The tied arches and their sup- 
porting columns are then designed as 
elastic frames. This type of construc- 
tion is also suitable for multiple spans. 

The concrete hangar has a number of 
advantages, the most obvious of which 
are fire resistance and low cost of main- 
tenance. It can be made attractive in 
appearance both inside and out. The 
inside of the roof should be painted 
white and flood-lighted to provide a 
well-diffused light. 


The fact that reinforced concrete 
work can be done in most parts of the 
world with a large proportion of local 
labor and material may be important in 
many cases, especially during the post- 
war period. This will result in economy 
as well as the creation of local employ- 


der Slab at center 


Ribs 
18°x 60° at center 


95'-0 


Clear un 


Fic. 


4. Sections of 220-ft. clear span con- 
crete hangar. 


ment and good will for the owner. The 
concrete hangar involves no serious dif- 
ficulties in construction because the 
required materials are generally avail- 
able and because there are many con- 
tractors who have become proficient in 
the building of large concrete structures. 
This is true not only in this country but 
also in most foreign countries. 


AIRPLANE HANGARS 


Fig. 4 is a longitudinal and transverse 
section of an airplane hangar with a 
clear span of 220 ft. showing the con- 
struction that has been described. The 
roof is a slab 4 in. thick with ribs spaced 
20 ft. center to center. The ribs have 
an average depth of about 3 ft. 

Fig. 5 is a study for a 400-ft. span 
which presents no more difficulty than a 
much smaller one. A structure of this 
kind might be suitable for an important 
air-line terminal, and in such a case the 
lean-tos could be expanded into large 
terminal buildings so that all operations 
would be housed together. 

The arched form of hangar appears to 
be entirely satisfactory from an opera- 
tions point of view if properly designed. 
Many of the hangars built within the 
last few years are already inadequate 
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Section of 400-ft. clear span concrete hangar. 
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ONE OF THESE Heli Coit APPLICATIONS MAY sucorst 


1944 


THE ANSWER TO YOUR FASTENING PROBLEM! 


Tapped threads are often a weak spot in light metal or 
plastics products. But they needn't be! Aircraft manufac- 
turers have solved this problem—and you can too—by 


protecting tapped threads with ‘‘Heli-Coil'’ Screw Thread 
Inserts. 


“Heli-Coil"’ Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire. They engage 
tapped threads of the American National System, protect- 
ing them against abrasion, stripping and seizing. 


“Heli-Coil” Inserts weigh about 1/5 as much as solid 
metal bushings, and occupy about 1/2 as much cross 


sectional area in the boss. They are installed much 
easier and faster than solid bushings. 


Today, ‘‘Heli-Coil" Inserts are used for original installa- 
tions in Army, Navy and transport aircraft engines, acces- 
sories and parts . . . as well as in salvage, maintenance 
and field servicing operations. What ‘‘Heli-Coil’’ Inserts 
have. done in these applications, they can do for your 


products! Write today for detailed engineering literature. 


FOR HIGHLY THREADED PARTS, A VARIAT THIS 


INSERT, KNOWN AS THE “‘AERO-THREAD”’ SYSTEM ABLE 


eign Patents Issued and Pend 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


AIRCRAFT SCREW PRODUCTS LOMPANY, wc. 


47-23 35th STREET 


LONG ISLAND CITY,], N.Y. 


becaus 
type 0 
A com 
and t 
tional 
case 0! 
able a 
for m: 
storag 
cient | 
ees. 
Ove 
suspel 
where 
towar 
hangs 
lighti 
be ea: 
small 
ning 
unde 
acces 
Th 
of di 
whit 
illu 
the 


VEL Pump FLAN Wi 
a 
aha \ SS >, <a) 
| — Ex 
J 
“= 
| LEANER j j PISTOL Gp 
ar wr west Pane, SCREW 
= S|] 
ll | ll | N AMMETEp 
& po 
ribs 
thro 
han 
Wot 
tha 
sat 
O-THR | 
ec 
“oma” fen 
the 
im 
the 
= loa 
me 
— in 
| — | 


much 


stalla- 
acces: 
nance 
Inserts 


r your 
rature, 


AIRCRAFT HANGARS 


\\ 
\\ 


\ 
Wi 


Fic. 6. Sketch of architectural treatment for concrete hangar. 


because they were not designed for the 
type of activities now found necessary. 
A common fault is insufficient clearance 
and too little lean-to space. A fune- 
tional study should be made, as in the 
case of an industrial plant, so that suit- 
able accommodations will be provided 
for maintenance and repair operations, 
storage, offices, commissary, and effi- 
cient handling of materials and employ- 
ees. 
Overhead crane runways can _ be 
suspended from the roof over the areas 
where service is desired, but the trend is 
toward the use of floor hoists in the 
hangar itself. Sprinkler systems and 
lighting should be designed so that it can 
be easily serviced from catwalks or from 
small cars suspended from light rails run- 
ning the length of the building just 
under the roof. These also will provide 
access to the ceiling for painting. 

The lighting should be a combination 
of direct and indirect. Flood-lighting a 
white ceiling provides a well-diffused 
illumination and a light background for 
the direct units which reduces eyestrain. 

Fig. 6 is a perspective study showing 
a possible architectural treatment of the 
exterior of a hangar with the lines of the 
ribs extended down to the ground 
through the buttresses. 


AirsHie Docks 


Reinforced concrete arched shell con- 
struction is also suitable for airship 
hangars. The insulated concrete roof 
would reduce or eliminate the difficulty 
that has been experienced from conden- 
sation of moisture in steel hangars. 

The integral shell construction stif- 
fened with fixed-end arches is more rigid 
than other types. This is especially 
Important for dirigible hangars because 
the distortion of the roof under wind 
load and door thrust is greatly reduced, 
maintaining the top hinges of the doors 
in an almost fixed position and eliminat- 
Ing one of the difficulties with orange- 
peel doors. 


Fig. 7 is a cross section of an airship 
terminal building with a clear span of 
260 ft. Considerable economy is ef- 
fected by springing the roof arches from 
the top of rigid A-frames about 90 ft. 
high. These frames are built into lean- 
tos that can be planned to provide all 
the space needed in connection with the 
terminal of a lighter-than-air transport 
line. 


Cost oF ConcRETE HANGARS 


The first cost of concrete hangars of 
the type proposed by the writer will, in 
general, compare favorably with that of 
steel hangars. It may, in different 
cases, be greater or less depending on the 
particular conditions. The relative cost 
will depend on the cost of labor and of 
different materials, as well as the design 
requirements, and on foundation condi- 
tions. 

The concrete hangars in France, Italy, 
and Spain were reported to be cheaper 
than competitive steel designs, and 
conditions in most foreign countries are 
favorable to cheaper concrete construc- 
tion. 


180-0" 
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It may be assumed that, in general, 
the lean-to portion of the hangar will be 
cheaper in reinforced concrete than if 
built with a structural steel frame. The 
concrete arched shell is an efficient 
structural form carrying the loads in the 
most direct manner to the foundations 
without the elaborate incidental bracing 
required by steel frame construction. 
The side walls are lower and the en- 
closed volume is less. 

The relative cost of the concrete 
hangar in comparison with steel depends 
greatly on the type of steel hangar con- 
sidered. The concrete structure is sub- 
stantial, highly fire resistant and will re- 
quire little maintenance. The steel 
hangar may be of light construction with 
sheet-metal roof deck and walls of fac- 
tory type, or it may have a substantial 


roof deck and masonry walls. It may 


be expected that the cost of a concrete 
hangar will ordinarily lie within the 
range of cost of possible steel construc- 
tion. 

The quantity of concrete and steel in 
the concrete hangar roof is small and 
the formwork is simple. The forms must 
be carried on a high falsework, which, for 
the 220-ft. span illustrated, will probably 
cost about $1.00 per sq.ft. more than the 
falsework for ordinary concrete floors 
with a 10- to 15-ft. story height. The 
falsework for a high airship hangar will 
still be of light construction and would 
probably cost an additional $1.00 per 
sq.ft. Concrete placing is not difficult 
since it can be pumped to the to pof the 
roof regardless of its height. 

In selecting the type of structure it 
should be kept in mind that the cost of 
the doors and equipment of the hangar 
will be large compared to that of the 
structure itself and that a substantial 
fireproof construction is justified to pro- 
tect the entire investment. 

The structure must be judged on the 
basis of annual cost and not first cost. 
A well-designed and constructed rein- 
forced concrete hangar should have a 
lower annual cost than any other type 
because of lower depreciation, mainte- 
nance, and insurance rates. The cost of 
heating and lighting should be low be- 
cause of smaller enclosed volume and a 
smooth white ceiling. 


(Continued on page 103) 


5 Concrete Shell With 
Arch Ribs o.c. 


Fic. 7. Cross section of concrete dirigible hangar and terminal building. 
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Accessories and Equipment 


Vapor Lock—or Dumb Engineering. 
R. J. S. Pigott. A survey is made of 
the hydraulic aspects of the vapor- 
lock problem in fuel systems. Con- 
sideration is given to the hydraulic 
design of the fuel-supply system from 
the tank to the fuel pump. It is 
stated that the cause for carburetor 
vapor lock beyond the fuel pump be- 
comes largely a question of the ability 
of control orifices of any type to 
measure mixtures. In general, con- 
trol orifices can measure only a homo- 
geneous fluid correctly. The general 
methods of calculating a system for 
obtaining the limiting tank tempera- 
ture for take-off and the limiting alti- 
tude for any system are discussed, 
and the requirements are summarized. 
SAE Journal, July, 1944, pages 310- 
317 (Transactions), 12 illus. 

Electrically-Driven Gyros. Accom- 
panied by photographs, some brief 
data are given on electrically driven 
gyroscopes manufactured by General 
Electric for aircraft instruments. The 
four types noted are used in a horizon 
indicator, direction indicator, horizon 
control, and directional control. The 
electrically driven units are credited 
with offering several advantages over 
air-driven types of gyroscopes in 
that they are able to maintain con- 
stant performance under extreme con- 
ditions of altitude and temperature. 
Aero Digest, July 15, 1944, page 104, 
5 illus. 

Leaning the Fuel Flow Without Re- 
grets. Frederick H. Smith. The pur- 
pose and operation of an instrument 
for indicating the conditions inside 
an engine combustion chamber at any 
given time are explained. Called a 
“detonation detector” at present, the 
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cal Sciences. 


device provides the pilot with a means 
of determining just how much power 
he can safely draw from his engines. 
It is also used in testing routines for 
discovering engine faults before the 
power plant reaches the failure point. 
By permitting the fuel mixture to be 
leaned with full knowledge of what is 
happening inside the combustion 
chamber, it is suggested that the de- 
tonation detector will lead to about 
a 10 per cent reduction in gasoline 
consumption. Graphic representa- 
tions of actual flight-test results from 
operation of the device in the Lock- 
heed Hudson are offered. Air Trans- 
port, July, 1944, pages 34-37, 4 illus. 

Aircraft Actuators. H. E. Schrader. 
The functions, construction, and oper- 
ation of several types of aircraft ac- 
tuators manufactured by Western 
Gear Works are described. Among 
the actuators particularized are: No. 
El-1095, a torque-shaft type actuator 
containing an electric motor within 
its housing, which is used to operate 
the wing flaps on the B-17; No E- 
1127, a torque-shaft type integral 
with cable and drum, driven by plane- 
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tary gears, and hydraulically powered, 
used for bomb bay doors of the B-17; 
actuators, using a General Electric 
motor drive through a linkage, which 
operate the oil-cooler flaps of the P- 
38; and a jack-screw unit for oper- 
ating cowl flaps, intercooler flap 
doors, oil-cooler flaps, and similar de- 
vices. Western Flying, July, 1944, 
pages 76, 78, 3 illus. 

So You’re Going to Pressurize? 
Charles W. Morris. A study is made 
of the requirements for pressurizing 
the cabins of transport aircraft to 
provide passengers and crew with ade- 
quate air at proper temperature and 
humidity during flight. Basic air- 
input allowances for respiration and 
ventilation are estimated with a safety 
factor of 100 per cent, and a cabin- 
blower capacity is established at 
2/; lb. of air per passenger per min. 
This air mass is based on an air den- 
sity equivalent to that at 5,000 ft. 
under standard air conditions or 
that which would prevail at 2,000 
ft. altitude at an air temperature of 
80°F. in the cabin. In an airplane 
that normally carries 40 passengers 
and a crew of four or five, it is found 
desirable to furnish a maximum air- 
flow of approximately 30 lbs. per min. 
at a density of 0.066 lb. per cu.ft. 
Methods are outlined for meeting 
conditions arising from higher tem- 
peratures in tropical areas, such as the 
provision of fans for recirculation of 
air. 

For high-altitude flight, means of 
raising the air pressure in the cabin 
are considered, figures being deduced 
for the required inflow of air at various 
levels by means of superchargers, 
blowers, or other devices. Leakage 
is one of the important problems to 
be solved; it amounts to between 
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AERONAUTICAL 


In designing a new electronic tube, 
mathematical calculations are invalu- 
able, but as every designer knows, they 
are but preliminaries. After them, there 
usually come many tests of various 
experimental tubes. Machlett thought 
the cut-and-try method not only waste- 
ful, but not productive of the best 
résults. So we shortened and simplified 
the procedure by what our laboratory 
people call the “rubber model.” 


Here is a stretched rubber sheet. At 
the high end is a model of the cathode 
(electron emitter) of a proposed tube, 
and at the other end the anode, or 
target of an X-ray tube, plate of an 
oscillator or rectifier. The slope between 


ENGINEERING REVIEW 


This 
iS 


how 
an electron 
behaves 


the two is proportional to the desired 
potential difference. By means of an 
electro-magnet, a steel ball can be 
held in any position along the cathode, 
then released to roll under gravity to 
the anode, where the point it strikes 
can be observed and measured. This 


is an electro-mechanical analogy. 


By means of this rubber model tech- 
nique, months have been shortened 
into days, weeks into hours. More than 
that, new and higher performance has 
been achieved in the final product, so 
that when you buy a Machlett tube, you 
are assured of precise results, longer 
life, greater economy ... Machlett Lab- 
oratories, Inc., Springdale, Connecticut. 


-SEPTEMBER, 


1944 


The Machlett IR-250 is employed in industrial 
radiography and is an outstanding example of 
the X-ray tube art. Maximum capacity, 250 KV. 


RAY TUBES SINCE 1898 
TODAY THEIR LARGEST MAKER 
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§ and 7 lbs. per min. when the air- 
plane is new and tends to increase 
with its age. It is suggested that 
careful attention be paid to leakage 
asa part of required aircraft mainte- 
nance and periodic overhaul. Charts 
show the variations in pressure and 
temperature with altitude and varia- 
tions in cabin air supply and leakage. 
In conclusion it is suggested that en- 
gineers keep in mind the requirements 
of ventilation and pressurization when 
designing commercial air transports 
of the future. Aviation, July, 1944, 
pages 155, 156, 261, 262, 9 illus. 

Whitley Glider Towing. Details 
are given about the towing yoke that 
is affixed to the rear of the fuselage 
when an Armstrong-Whitworth Whit- 
ley bomber is modified for service as 
a glider tug. The equipment consists 
of a movable metal yoke that encircles 
the rear turret and is limited in move- 
ment by steel dogs on the left side 
only. The yoke is hinged in two bear- 
ings held in strong points on each side 
of the fuselage on a level with the bot- 
tom of the turret. A hand lever, 
fitted to the cross-shaft, moves the 
yoke into the correct position for 
locking with a detachable strut. 
This strut is fitted to the floor and 
housed in an adjacent longeron 
when not in use. During flight the 
yoke is allowed to float so as to pre- 
vent unnecessary strain on the fuse- 
lage attachments, but it is restrained 
from excessive motion by suitably 
tensioned rubber cords stretched be- 
tween the lever on the cross-shaft 
and the top of the fuselage. The 
Aeroplane, June 9, 1944, page 647, 1 
illus. 


Aerodynamics 


The Materiel Command’s Approach 
to the Flutter Problem. L. 8. Was- 
serman. It is stated that both ex- 
perience and theoretical considera- 
tions show that the flutter problem 
increases in importance as the per- 
formance of airplanes increases. The 
method of conducting a flutter survey 
of new airplane models is outlined. 
Reference is made to problems con- 
nected with the analyses of vibration 
and to the modern flutter theory. A 
description is given of studies of vi- 
bration modes which were carried 
out. It was found that the flutter 
theory and experimental data checked 
fairly closely. Other sections of the 
article discuss full-scale flight testing 
and its difficulties, testing technique, 
flutter prevention, and the mainte- 
nance problem. Mechanical Engi- 
neering, August, 1944, pages 511- 
514, 1 illus. 

_ Untersuchung einiger mit den Zy- 
linderfunktionen nullter Ordnung ver- 
wandter Funktionen (Investigation 
of Some Functions Which are Re- 
lated to Cylinder Functions of the 
Zero Order). L. Schwarz. In treati- 
ses on the two-dimensional problem of 
a vibrating wing in a compressible 
medium, there appear four functions 
of two variables \ and x. These func- 


PERIODICALS 


tions are related to the cylinder func- 
tions of the zero order. For these four 
functions the relations J, (A, 2), 
J, (a, 7), or N, (a, 7), N, (A, x) are 
introduced in this report. In order 
to facilitate interpolation, numerical 
values for auxiliary functions are 
given. A more nearly exact theoreti- 
cal investigation of the functions 
furnishes numerous relations, among 
which are potential series, asymptotic 
representation, cyclic relations, dif- 
ferential formulas, etc. Known spe- 
cial cases are given and relations to 
functions that have been further in- 
troduced are shown. Luftfahrtfor- 
schung, February 8, 1944, pages 341- 
372, 6 illus. 


Air Cargo 


Air Cargo to Bring a Packaging 
Revolution. Lyle C. Ray. Modern 
methods of packing air freight and 
express for shipment are described. 
It is stated that wartime experience 
points to many new techniques that 
may be used in the postwar period. 
The development of plastics for pro- 
tective coatings is described. Other 
forms of protective covering are also 
discussed. Air Transportation, June, 
1944, pages 41-44, 2 illus. 


Air Power 


Air Power ... Battle-Tested. Ma- 
jor Gen. Paul B. Malone. Disputing 
Douhet’s, Mitchell’s, and Seversky’s 
theories with regard to air power, the 
writer claims that propaganda and 
biased judgments have created a false 
impression in the mind of the public 
as to what can be accomplished by 
the use of air power alone. It is his 
opinion that infantry is the dominant 
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instrument of war and that American 
air power has been developed with 
recognition of that fact as funda- 
mental. Skyways, August, 1944, 
pages 24, 25, 66, 70, 6 illus. 

Nippon Teikoku Kugan (The Im- 
perial Japanese Air Force). Part II. 
George Stromme. The conclusion of 
a two-part article evaluating the or- 
ganization, personnel, equipment, and 
methods of the Japanese air force. 
In this installment, Japanese fighter 
tactics, air-combat patterns, and 
ground-strafing methods are analyzed. 
Information is given about Japanese 
air force decorations and awards, the 
caliber of their pilots, their methods 
and procedures of airplane construc- 
tion, their organization and rate of 
aircraft production, and the averages 
of their plane losses. Data are in- 
cluded also on the various models of 
Japanese bomber, fighter, and trans- 
port aircraft, as well as on their engine 
design and accessory equipment. The 
writer’s conclusion is that if the Allies 
can vanquish the Luftwaffe they need 
have no uneasiness about the Japanese 
air force. Western Flying, July, 1944, 
pense 50, 51, 94, 97, 98, 100, 102, 1 
illus. 

Strategic and Tactical Bombing 
(Prepared in cooperation with the 
United States Army Air Forces). A 
brief analysis is given of the bombing 
patterns being used by the Allies 
against Germany. The difference be- 
tween tactical and strategic employ- 
ment of the Allied air forces is indi- 
cated, scatter bombing is differen- 
tiated from saturation bombing, and 
mention is made of new weapons that 
have played a major part in the prog- 
ress of the bombing patterns. Sky- 
ways, August, 1944, pages 30-43, 
76, 42 illus. 


Air Transport 


Postwar Problems for Polar Pilots. 
Wing Comdr. J. C. Goodenough. 
The writer discusses several problems 
relative to passenger comfort and air- 
craft equipment which he claims will 
have to be solved if air-line operations 
in Arctic zones are to become feasible. 
His comments pertain to air-line 
bases in the Arctic regions; the pro- 
vision of heated walkways for passen- 
gers at these bases; grip tires; hy- 
draulic fluids; special aircraft lubri- 
cants; and the decrease of pay load 
through the carrying of emergency 
equipment for passenger protection. 
It is the writer’s suggestion that the 
use of different planes from one stop 
to another along the northern routes 
may reduce the overall operating 
costs. Under this system, planes 
carrying the special equipment neces- 
sary for flight under subzero weather 
conditions would not be used for the 
temperate-zone part of the flight but 
only along the portions of the route 
where the special equipment was re- 
quired. Air Transport, July, 1944, 
pages 31-33, 3 illus. 


Consairway—An Airman’s Airline. 
Scholer Bangs. The policies and op- 
erating methods of the Consairway 
Division of Consolidated Aircraft 
Corporation are described. Stressing 
the air-line’s policy of delegating the 
responsibility of flight operations to 
the flight crews, it also outlines the 
history of this California-to-Australia 
air transport service. In noting the 
operating procedures, information is 
given about Consairway’s dispatching 
technique, system of obtaining 
weather information, use of radio, 
methods of cargo stowage, ete. Air 
Transport, July, 1944, pages 20-25, 11 
illus. 

Airline Flying for Postwar Military 
Pilots. F. A. Spencer. An analysis 
of the job prospects for military pilots 
in postwar air-line flying. Besides 
describing the life, working conditions, 
and compensations of an air-line 
pilot, the writer indicates difficulties 
in the adjustment of military pilots 
to commercial flying. He also dis- 
cusses the probable number of mili- 
tary pilots that may be absorbed by 
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DESIGN CHECK CHART FOR ECLIPSE TYPE 581, 


MODELS 12 AND 13 SUPERCHARGER REGULATORS 


APPLICATION: 


V Eclipse Type 58] Supercharger Regulators, 
Model 12 for updraft carburetors and Model 13 
for downdraft Carburetors, are designed to Operate 
independently of the carburetor throttle, quto- 
matically controlling the auxiliary stage of gq two- 
stage engine supercharger system to produce con- 
stant carburetor gir inlet pressure. 

V Control of War Emergency Power js also incor- 
Porated in these models, 


PERFORMANCE: 


V The carburetor inlet gir Pressure in a typical 
application is automatically held constant, at 
any altitude within the rated limits of the engine, 
by throttling the inlet to the Guxiliary stage. 


V The sensitive element, consisting of the gir pres- 
sure and the evacuated bellows, measures the 
Carburetor inlet air pr 

tinuously to Prevent that pressure from dropping 
Or exceeding the setting. The Guxiliary stage inlet 
throttling valve is adjusted by an oil actuated servo 
Piston, regulated by a valve connected to the 
sensitive element. 


V War Emergency Power is Provided bya bellows 
which resets the Supercharger Regulator, during 
Water injection, to g higher valve. The regulator 
is automatically reset to normal when the supply 


of water is exhausted or when water injection jg 
discontinued. 


DESIGN FEA TURES: 


V Compact and light weight, weighs Only 4.75 
Ibs.; regulators mount on engine accessory drive 
section, 

V Low vulnerability and ease of installation pro- 
vided by internal oil Pressure and ojj drain 


operating mechanisms. 


V Evacuated bellows Provides constant Pressure 
control regardless of atmospheric Pressure or tem- 
Perature variation, 

V Compact, lightweight bellows assembly reduces 
acceleration loads. 

V Balanced, oil control valve design provides 
accurate regulation regardless of Pressure 
Variations, 

V All settings adjustable . . - COvered and tie- 
wired to discourage tampering. 
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for landing gear, oxygen, prop limit, bomb 


release indicator, and other applications on modern aircraft 


With a multiplicity of dials and structed¢ it will stand up under 


watch and check constantly, this 


gauges, mechanisms and sup- continfied vibration and tem- a 
3 Standard Aircraft Products, Inc., 
plies on modern aircraft to pergfure shock. Standair also 1831 Graybar Bidg., New York City 


mghufactures cabin and cockpit 


L. M. Payne Company, Inc., 
417 Curtis Building, Detroit, Michigan 


Hartwell Aviation Supply Co. 


new warning light greatly sim- 3417 Crenshaw Bivd., Los Angeles, Cal. 


plifies checking conditions. 90% 
plastic, with metal used only for 


Hartwell Aviation Supply Co., 
Huron Building, Kansas City, Kansas 


Hartwell Aviation Supply Co. 
608 North St. Paul St., Dallas, Texas 


eg inter-call signal boxes, 
and other lighting equipment. 


On any lighting problem, write 


or wire for information. 
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nector terminals, a large nu 
ber of these lights can _ 


throughout a plane witho 


the bulb socket and the = 


ma- 
terially affecting its Weight. 


Small, simple, and 7 dly con- 


This lamp is completely sealed, resulting in complete com 
finement of light. Light is visible only at point intended, 
Equipped with a curtain opening and closing ring. Whee ee 
ring is in closed position (during night operations oF £ 
where light may be installed in dark or recessed 5 
light is visible through small opening in center of fens, 
For daylight operation, curtain ig opened full ition. 


Weight 7/10 ounce; 


Buy More 
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the air lines when peace comes. With 
an estimate that there will be room 
for the gradual assimilation of 10,000 
pilots, his conclusion is that prospects 
of air-line pilot positions for military 
fiers are not so bright as supposed. 
Air Facts, August, 1944, pages 15-28. 

Bombers to Transports. Ewart 
Young. An article about the major 
modifications made by the British 
Overseas Airways Corporation to con- 
vert Liberator bombers to passenger 
transports for Return Ferry Service. 
Structural alterations, removal of 
units, installation of equipment, re- 
arrangement of components, etc., are 
described. Canadian Aviation, July, 
1944, pages 87, 88, 90, 92, 94, 15 illus. 

‘Air Cargomen Need Surface Know- 
How.’ E. J. Foley. It is noted that 
three factors dominate the present 
air-cargo picture: the design of cargo 
aircraft, the development of devices 
for handling and unloading, and ex- 
haustive market research to estimate 
the potential volume. The writer 
states that unnecessary complications 
will accompany any conception of air 
cargo as a virgin field to be cultivated 
by a chosen few. Extravagant delays 
of warranted development will follow 
inattention to the simple common- 
sense principles and techniques of 
common-carrier freight transport. 
American Aviation, July 1, 1944, 
page 70, 1 illus. 

Transportation Costs Provide Key 
to Goods in Air-Borne Traffic. A. 
W. French. The postwar potentiali- 
ties of the export trade are considered. 
It is stated that the questions of what 
commodities will be carried over in- 
ternational trade routes and how they 
will be carried can only be answered 
by analyzing the factors of transpor- 
tation costs. An outline is given of 
how weight reduction through light 
packaging affects the freight-rate 
structure. Air Transportation, June, 
1944, pages 26-28, 1 illus. 

Weight Savings in Air Transporta- 
tion. Charles Froesch. In a discus- 
sion of the value of weight-saving in 
airplane design it is stated that for 
maximum return on a given capital 
investment transport airplanes must 
embody characteristics of lightness, 
excellent aerodynamic qualities, and 
Maximum power. Theoretically, the 
value of a pound saved is the revenue 
it can produce if sold on every trip 
and over the normal useful life of the 
airplane to which the saving applies. 
Actually its worth must be based on 
the fact that a pound saved must be 
sold and bring revenue to warrant 
the cost of saving it. Therefore, it 
may be stated that in a general way 
the value of a pound depends to a 
certain degree on the load factor of 
operation. The effect of range on 
load factor is discussed. Other prob- 
lems connected with weight-saving 
are the compromises that can be made 
m matters of production, mainte- 
hance, structural strength, and aero- 

ynamic characteristics to achieve an 
economically practical degree of 

Weight-saving. Weight Engineering, 
Summer, 1944, pages 7, 8, 1 illus. 


PERIODICALS 


In converting the Consolidated Vultee Coronado, the tail space can be used for either 


passengers or cargo. 
platforms. 


Air Mail Comes of Age. Charles I. 
Stanton. Some comments with re- 
gard to the subsidization of air mail. 
Offering statistics in proof of his con- 
tention that U.S. air mail has reached 
a point where it can be self-sustaining 
for the most part, the writer advo- 
cates a policy of gradually withdraw- 
ing Governmental subsidies from air- 
mail transportation. His suggestion 
is qualified, however, by the proposal 
that exceptions to the ‘‘no subsidies’ 
rule be made where necessary. The 
promotion of foreign air-mail service 
is indicated as one of the most likely 
exceptions. Flying, August, 1944, 
pages 24, 25, 150, 152, 3 illus. 

Britain’s Overseas Air Services. 
Edward C. Bowyer. One of a series 
of articles in which the writer offers 
his views on the postwar potentiali- 
ties of Empire aviation. His observa- 
tions were made after a tour of Trans- 
port Command and British Overseas 
Airways routes. In this installment 
he indicates the Transport Command 
and British Overseas Airways routes 
as a basis for extensive postwar air 
services. Possibilities and plans for 
postwar air transport in India, Egypt 
and the Middle East, and Canada are 
assessed, while the potentialities of 
private flying are also mentioned. 
Information is given about the exist- 
ing air-transport facilities in the re- 
gions studied, and the probable market 
is estimated, with figures for the cost 
of equipment needed. 

It is stated that the writer’s chief 
impression was the general insistence 
on the part of those interviewed on 
the need for practical aircraft and the 
requirement for early development 
of suitable medium and small trans- 
port aircraft in Great Britain. Flight, 
June 1, 1944, pages 589-592, 6 illus. 


The removable passenger seats are fastened to the light metal 


Britain’s Overseas Air Services. 
Edward C. Bowyer. Based on a tour 
of Transport Command and British 
Overseas Airway service routes, the 
writer expresses his views regarding 
the potentialities of Britain’s air- 
transport business after the war. In 
this article he discusses features of 
structure and design which will have 
to be incorporated into postwar air- 
craft if they are to withstand the cli- 
matic effects of world-wide travel. 
Materials that resist the deteriorating 
effects of weather extremes, the neces- 
sity for avoiding apertures in the 
structure, problems of ventilation, 
and the need for pressure cabins are 
among the factors considered. The 
writer also defends British manufac- 
turers against an existing impres- 
sion that they are less ready than 
Americans to design for regional cli- 
matic and operational conditions. 
Flight, June 8, 1944, pages 606-609, 5 
illus. 

Britain’s Overseas Air Services. 
Edward C. Bowyer. This is the con- 
cluding article of a series in which the 
writer reports his impressions of the 
requirements and trends of British 
postwar air transport, gathered during 
a 26,000-mile tour of Transport Com- 
mand and B.O.A.C. overseas routes. 
This installment contains his recom- 
mendations for improvements that 
might be incorporated into the design 
of future British transports. Among 
these, he points out the desirability 


‘of planning every main component 


of an airplane as a unit that can be 
quickly removed, changed, and in- 
stalled for purposes of maintenance 
and repair. He discusses also the de- 
sign of the passenger quarters aroi nd 
a “social center,” 
ing room, bar, game room, etc. 


consisting of a din-- 
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STARS IN A BRIGHT FUTURE., 


From every front comes reports of the outstanding abilities , 
American aircraft. Pacific-Western geared actuators star in 
achievement of these airplanes, opening bomb-bay doors, Operating 


wing flaps and many mechanical muscled duties aiding the pil 
and crew. 


In addition to producing aircraft actuators for the armed forces, 


MODEL E-1168 Pacific-Western’s four modern plants on the Pacific Coast are supply 


Designed to actuate 


Hoists ing other important parts for our nation’s best bombers and fighter, 


With utilitarian foresight the many actuator models and designs 
have been engineered for a bright peacetime future. Pacific-Westen 
we MODEL E-1198 Actuators will be serving in a variety of time-saving and cost-cutting 


Designed to actuate 
| Main Landing Wheels i operations in aviation, general industry, commerce, and even hy 
; the home. 


MODEL EL-1086-) 
Designed to actuate 
Oil Cooler Flaps 


%& MODEL E-1423 
Designed to actuate / 
- Designed to actuate 
Wing Flaps 


%& MODEL E-1420 
Designed to actuate 
Tail Skid 


MODEL E-1156 
Designed to actuate 
Trim Tabs 


A few Pacific-Western Actuator models are illustrated. These, 
and many other designs, are available in various capacities. Each 
actuator comprises high efficiency gearing with multiple reduction, 
electric or hydraulic motor unit, plus suitable limi! switches and other 
Pacific-Western features; all especially designed for the particular 
operation to be performed. 


Inquiries are cordially invited concerning your actuator re- 
te MODEL E-1355 


Designed to actuate 
Oil Cooler Flaps 


MODEL E-1134 
Designed to actuate 
Cowl Flaps 


WESTERN GEAR WORKS 
417 Sth Ave. South — Seattle 4, Wash. 
11181 Long Beach Blvd. — Lynwood, Calif. 
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The writer suggests methods by 
which temporary transport aircraft 
ean be made available to the British 
in the period immediately following 
the armistice while new civil airplane 
types are being manufactured. Prais- 
ing the operational record of Trans- 
port Command and British Airways, 
he favorably compares British trans- 
port services and aircraft with those 
of the American Air Transport Com- 
mand. Other comments pertain to 
the question of food served on air- 
craft; load separation of passenger, 
freight, and mail over the main air 
routes; landplanes versus flying 
boats; runways; and public rela- 
tions. Flight, June 15, 1944, pages 
643-646, 2 illus. 

Your Baggage, Sir. Nils Hansell. 
This is an article on the Air Transport 
Command’s Transient Service School, 
located at Camp Luna, N.M._ Indi- 
cating why such a service was needed, 
it reports the training of A.T.C. per- 
sonnel in catering to the needs of 
travelers—arranging for  billeting, 
ground transportation, laundry, lan- 
guage interpreters, etc. It also notes 
the value to postwar commercial air 
transport operations of personnel 
trained in this type of passenger 
service. A plan showing the layout 
of a typical transient service room is 
included in the article. Air Trans- 
port, July, 1944, pages 50, 53, 2 illus. 

The Case for the Railways. J. 
Elliot. With emphasis placed upon 
the value of coordinating all methods 
of transportation, evidence is offered 
in favor of permitting railway com- 
panies to operate air services within 
the United Kingdom and _ between 
Great Britain and the European con- 
tinent. Cases where railway compa- 
nies have operated steamship, air, and 
bus routes in conjunction with their 
own rail services are reviewed; plans 
of the railroad companies for the post- 
war coordination of rail and air serv- 
ices are outlined; and contributions 
of resources and experience which 
the railways can make to commercial 
flying are noted. Flight, June 22, 
1944, pages 671, 672. 

Aviation’s Resources Must Be Sold 
to Bring Industry an Increase in Busi- 
ness. W. A. Anderson. The writer 
discusses what the airplane has to of- 
fer that will attract profitable busi- 
hess. It is stated that speed, econ- 
omy, convenience, and comfort are 
important values related to travel 
and commerce. More shippers will 
use airplanes when it can be demon- 
strated to them that there is an ad- 
Vantage over competitors in speed 
and economy figured in terms of fac- 
tory-to-store, rather than in terms of 
take-off to landing field. Air Trans- 
portation, June, 1944, pages 38, 39. 


Airplane Descriptions 


Martin Submits Preliminary Data 
on 30-Place Short-Range Plane. 
Merlin Mickel. Some information is 
fiven about a 30-passenger, twin- 
engined, short-range transport plane, 
designated as model 202, the prelimi- 


PERIODICALS 


The irregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


nary plans for which have been sub- 
mitted to A.T.A.’s Aircraft Require- 
ments Committee by The Glenn L. 
Martin Company. The plane is 
designed to meet Air Transport As- 
sociation specifications for a postwar 
cargo and passenger short-haul air- 
craft. Several versions, both high and 
low wing, with varying passenger and 
cargo arrangements, are described. 
Specifications are tabulated and an 
estimate is given of the operating 
costs. Aviation News, August 7, 
1944, pages 43, 44, 2 illus. 

Land-Transportflugzeug Me 323 
Gigant (The Me 323 Giant Transport 
Plane). The Messerschmitt 6-en- 
gined army transport is described in 
considerable detail. It is a semicanti- 
lever monoplane of composite con- 
struction and has a fixed landing gear. 
The fuselage is a _fabric-covered, 
tubular steel framework. The en- 
closed and fully armored pilot’s cabin 
is arranged above the fuselage, in 
front of the lattice girder of the wing. 
A sliding roof is provided over the 
cabin in the rear of the pilot’s cabin 
and serves as an emergency exit. A 
ladder on the left inner wall of the 
fuselage gives access to the pilot’s 
cabin and to the other cabins in the 
wings. 

The wings are tapered with square 
tips. The wing unit consists of three 
parts: a continuous center section 
on which the landing flaps are 
mounted, and two outer wing sec- 
tions that carry ailerons. The spar is 
formed by a steel-tube framework. 
The nose of the wing is plywood 
covered, as is its entire center section, 
while the outer wings are covered with 
fabric. There are four anchoring eyes 
on each side of the outer wings. The 
elevator unit and the vertical tail 
surfaces are of wood construction. 
The stabilizing surfaces are plywood 
covered and braced against one an- 
other as well as against the fuselage. 
The landing gear has ten wheels and 
is faired. It is designed to roll over 
obstacles in a manner similar to a 
caterpillar drive, making it possible to 
land the airplane with a full load on 
any airfield or on unprepared ground. 
The six rear wheels are braked by 
means of compressed air. The take- 
off run is 800 m. 

The span of this airplane is 55 m., 
and the wing has an area of 300 sq.m. 
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It is 28.5 m. long, and its pay load 
is 12 long tons. The volume of the 
cargo space is 100 cu.m., enough to 
carry 130 fully equipped soldiers, or 
55 barrels of gasoline, or two trucks 
with 21/. tons of additional load, as 
well as large quantities of supplies 
and provisions. As a sanitary air- 
plane, it can transport 60 wounded 
men in beds. It is powered by six 
Gnome-Rhone engines, but informa- 
tion is not given concerning the power 
rating of the engines. These are 
mounted on the wings, three on each 
side of the fuselage. The plane carries 
a crew of five, consisting of two pilots, 
two mechanics, and a radio operator. 
Zeitschrift des Vereines Deutscher In- 
— January 8, 1944, page 8, 2 
illus. 


Aeroplanes of the Swiss Air Force. 
In conjunction with a brief review of 
the development of military aviation 
in Switzerland, descriptions and speci- 
fications are given of current Swiss 
military aircraft types. The first 
unit of the Swiss air force was formed 
on July 31, 1914, and by 1918 the 
Swiss Flying Corps was well organ- 
ized, with at least one squadron of 
military airplanes stationed in Zurich. 
Expansion of military aviation con- 
tinued from 1924 under the com- 
mand of the Swiss General Staff until 
1936, when it was recreated as an in- 
dependent service equal in status to 
the Swiss Army. It is estimated that 
the force now comprises 30 squadrons. 

The equipment has included a num- 
ber of foreign types built abroad and 
in Swiss factories under special license, 
but a substantial number of planes 
used are products of the domestic air- 
craft industry. The domestic com- 
panies and their products are outlined 
briefly. Specifications and _illustra- 
tions are given of current types in- 
cluding the E.K.W. C-35, a two- 
seater fighter; E.K.W. Dewoitine 
D. 27, a single-seater fighter; E.K.W. 
C-36, a two-seater fighter bomber; 
and the E.K.W. Morane Saulnier 
Ms-406, a single-seater fighter. The 
Aeroplane Spotter, June 1, 1944, page 
124, 4 illus. 


Das Einsitzige Langsamflugzeug 
LF 1 und seine Flugleistungen (The 
Single-Place Low-Speed Airplane LF 
1, and its Flight Performances). H. 
Winter. It is noted that the develop- 
ment of low-speed airplanes, which 
have a special purpose in warfare, has 
gained considerable momentum re- 
cently. A new type, whose flight 
performances are expected at least 
to equal those of the Fieseler Storch, 
has been designed. This article de- 
scribes the general construction of 
this new airplane and its most im- 
portant individual parts. Its flight 
performance measurements are dis- 
cussed, with special attention to the 
take-off and landing runs, flying 
speeds at low wind velocity, and rate 
of climb. The size of the necessary 
landing space is determined. Zeit- 
schrift des Vereines Deutscher Ingen- 
weure, January 22, 1944, pages 43- 
46, 8 illus. 
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pr DERS have muscles, too—these are the muscles for the Black Widow. 


Thirty Altair hydraulic units are used in the spectacular Northrop P-61 Black Widow. Pacific 
Division is justly proud that the entire hydraulic system incorporates and is built around these 


actuatin 
g cylinders and component controls that form the muscles on the world’s largest 


pursuit planes designed specifically for Night Fight- 


Pacifi c D Vision g- Pacific Division, Bendix Aviation Corporation, 
11600 Sherman Way, North Hollywood, California. 


Oo, CA 
MOLLYWO i/ 
Airplane Photo, Northrop Aircraft, Inc 


© 1944, Pacific Division, Bendix Aviation Corp. 
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PERIODICALS 


Airports and Aiirfields 


Setting the Sights. Part II. Sec- 
ond in a series of articles presenting a 
method for estimating the cost of 
planned airfields. This second article 
furnishes a basis of computation for a 
Class II field having two runways 
suitable for operations of private 
planes and feeder-line aircraft. As in 
the preceding article, it contains a 
table of the maximum and minimum 
costs that may be expected for each 
major item of construction for the 
articular type of airport considered. 

ational Aeronautics, July, 1944, 
pages 16, 17, 1 illus. 

Airport Maintenance. Charles B. 
Donaldson. The Director of Air- 
ports of the Civil Aeronautics Ad- 
ministration discusses the problem of 
returning to peacetime usage approxi- 
mately 600 new or improved airports 
constructed for war purposes. After 
brief remarks recommending that 
local government authorities be given 
the responsibility for operating and 
maintaining these facilities, and about 
the necessary financing arrangements, 
the article gives advice concerning 
the physical operation and mainte- 
nance of anairport. Attention is given 
to the work necessary in connection 
with pavements, drainage, field areas, 
lighting, buildings, and snow removal. 
Charts show the various classifica- 
tions of airports and the number of 
each, with statistics concerning the 
length of runways, the largest air- 
plane that can be accommodated, 
and the type of community each 
class is intended to serve. Drawings 
show typical airport layouts. Avia- 
tion Maintenance, July, 1944, pages 
46-49, 144, 146, 150, 152, 154, 156, 
10 illus. 

New Hemisphere Airports Unite 
Americas Through Air-Borne Ex- 
changes. Norris M. Mumper. The 
effect of present and postwar trends 
in airport expansion on the growth of 
aviation in Latin America are dis- 
It is stated that scores of new 
airports have been constructed in the 
Americas in recent months and that 
they are bound to play an important 
role in bringing about closer economic, 
political, and spiritual relations among 
these countries. The rapid expan- 
sion of airports and air lines in Latin 
America is described. Anticipated 
Increases in air transport in the post- 
war period are also discussed. Figures 
are quoted on the increase in airports in 
the United States, and problems of 
airport design and air-line operation 
are considered. Air Transportation, 
June, 1944, pages 10-17, 1 illus. 


Alaska Flight-Strip Construction. 
Jata are given on the eight flight 
strips built in Alaska and northwest 
anada by cgntractors working for 
the Northwest Service Command of 
the U.S. Army. General specifica- 
lions, period of time for construction, 
and cost of construction are included 
in the information, as well as an indi- 


cation of some of the problems pecul- 
iar to the construction of each flight 
strip. The strips are located respec- 
tively as follows: No. 1, about 350 
miles northwest of Edmonton; No. 
2, north of Fort St. John; No. 3, 
north of the second flight strip; to- 
ward Fort Nelson, B.C.; No. 4, 
northwest of Fort Nelson; Nos. 5 
and 6, east of Whitehorse; and Nos. 7 
and 8, west of Whitehorse. Com- 
mercial Aviation, July, 1944, pages 
92-94, 96, 5 illus. 


Help Wanted. Leslie L. Schroeder. 
Minnesota’s State Aviation Com- 
missioner offers some observations 
on the legal and technical aspects of 
airport planning. Maintaining that 
the establishment and control of land- 
ing areas is recognizable as a public 
and Governmental function, he dis- 
cusses the relative factors of utility 
and cost in five categories of airports: 
(1) the private airport used solely 
by the owner; (2) the private air- 
port used by the public as well as the 
owner; (3) the municipal airport 
used largely for private purposes; 
(4) the municipal airport used pri- 
marily for public purposes; and (5) 
the publicly owned airport used ex- 
clusively for public and Governmen- 
tal purposes. In the case of the air- 
port constructed and operated by the 
municipality, it is his belief that 
greater attention must be paid to the 
utility of the airport and less to the 
cost. He states that if industry and 
Government will provide municipal 
airport planners with the necessary 
technical information and the legal 
tools with which to work, the United 
States will soon find itself equipped 
with efficiently planned and well- 
designed airports constructed well 
within the limits of sound local econ- 
omy. National Aeronautics, July, 
1944, pages 21, 22, 25, 26, 1 illus. 


Airports for the West. Part I, The 
Situation Today and the Need. Be- 
ginning a series of articles investi- 
gating the requirements for postwar 
airport facilities in the western part 
of the United States and discussing 
some of the problems involved in the 
establishment of those facilities. In 
this first article the population of 
communities in western states is tabu- 
lated. However, the population 
analysis is qualified by reasons showing 
why population cannot be considered 
a direct index to airport requirements 
in the West. From C.A.A. figures 
and other sources, statistics on exist- 
ing airports and those needed in the 
immediate postwar period are listed 
for each state. Existing facilities 
and requirements are broken down 
into the four different airport-type 
classifications. The grand total of 
existing airports in the western part 
of the United States is shown to be 
1,038; the number needed is esti- 
mated at 1,940. Western Flying, 
July, 1944, pages 42, 43. 
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Coral Airstrips on Pacific Islands. 
N. A. Bowers. Methods of making 
good runway surfaces of coral, which 
have aided in the speedy construction 
of Pacific island airfields for bombers, 
are described in the first of a series of 
articles on the subject. The writer 
discusses methods of handling coral, 
desirable conditions for working with 
it, and the results accomplished. Con- 
sideration is given to the fundamentals 
of location, the problems that must 
be met by the Seabees, the mainte- 
nance of coral runways, and the use of 
asphalt for topping. Engineering 
News-Record, July 13, 1944, pages 
80-85, 8 illus. 


Report on Alaska. Joan David. 
Some of the problems involved in the 
construction and maintenance of 
Alaskan airfields are outlined. Three 
different groups of difficulties that 
are encountered are discussed: One, 
typified by the landing field erected 
by the C.A.A. at Northway in 1940, 
concerns airfields erected in the in- 
terior where the land is permanently 
frozen and the temperature falls as 
lowas —70°F. Thesecond, exemplified 
by the airport being completed at 
Gustavus, concerns airfields erected 
in the coastal area where the land is 
swampy and the temperatures are 
often quite warm. The third varia- 
tion concerns the sea-ice landing 
field, such as are used at Nome and 
Kotzebue. The article also includes 
notes on Alaska’s bush pilots (men- 
tioning particularly Sig Wien) and 
on the increasing number of airways 
in Alaska. National Aeronautics, 
July, 1944, pages 23-25, 3 illus. 


Maintenance of Rigid Type Pave- 
ments for Airports. Boyce H. Big- 
gers and James P. Cockey. The types 
of failures that may occur in rigid- 
type pavements for airports in various 
climatic regions within the United 
States are described by two execu- 
tives of the Engineering and Construc- 
tion Division of the C.A.A. An ex- 
planation is given of how each type of 
failure can be recognized by the main- 
tenance engineer or airport manager. 
The failures discussed include spal- 
ling, pumping, warping, and _ frost 
heave. Information is given about 
sealing of joints and the patching of 
concrete pavements. Aviation Main- 
tenance, July, 1944, pages 64-66, 
162, 168, 170, 172, 174, 16 illus. 


Armament 


Rocket Projectiles. The British 
Coastal Command is reported to be 
firing rocket projectiles from under 
the wings of low-flying aircraft as 
the main weapon against shallow- 
draught ships and as an antiflak 
weapon to upset the antiaircraft gun- 
ners while torpedo aircraft make their 
runs. The R.A.F. also employs the 
new weapon in low-level attacks 
against land targets such as bridges, 
gun emplacements, wireless stations, 
and military buildings. Flight, June 
1, 1944, page 588, 3 illus. 
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Ryan designs and 


manufactures manifolds, 
turbo-supercharger 
installations, 

heat transfer units 
for carburetion, 
cabin heating and 
wing anti-icing, 
flame dampening, 


IN THE DESIGN STAGE | 


system applications. means lower weight, better performance — 
lined. 
To plan the exhaust manifold system when the original design for the air- 
plane is being made saves costly engineering time, brings reduction in weight, 
and results in better performance. In a typical instance a Ryan manifold 
design saved forty-eight pounds in the weight of a military transport plane. 


By planning with Ryan during the design stage, the type of manifold 


system and installation best suited to your specific requirements can be 
readily ascertained. 


Whether planning to use Ryan ball and socket type or slip- 
joint type manifolds, let Ryan work with you in the design 
stage. You will obtain a superior product and maximum 

erformance, and, in wartime, Jower weight; in peacetime, 


payload. 


BUILD WELL 1922-1944 owed 
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Ryan Aeronautical Company, San Diego — Member, Aircraft War Production Council, Inc. 


curre 
Eastern Office —420 Lexington Avenue —New York 17, New York bank 
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Fire from the Sky. A description 
js given of the various types of in- 
cendiary bombs used in modern aerial 
warfare. It is explained that, for the 
most part, incendiary bombs are of 
the magnesium, thermate, phos- 
phorus, and oil varieties, the largest 
weighing 500 lbs. Information is 
given about seven types of magnesium 
bombs, three sizes of fire bombs de- 
pending on jellied oil for their capac- 
ity to spread flame, and bombs con- 
taining white phosphorus. It is 
noted that one of the latest develop- 
ments in incendiaries is the aimable 
cluster, which has a nose and a tail 
as though it were a single bomb. 
This permits the lightweight bomb to 
be aimed with precision. At the 
proper altitude, a time fuse explodes 
a primacord charge and opens the 
cluster. Popular Mechanics, August, 
1944, pages 40-43, 8 illus. 

Jerry’s Field of Fire. J. D. Freudy. 
A survey of the location of guns on 
German aircraft with their angles and 
ranges of fire. The guns of the Dor- 
nier Do-17Z, 215, 217E; the Focke- 
Wulf FW 200K; the Heinkel He 
111K, 115; and the Junkers Ju 52, 
88-Al, 87, 88-A4 and A6, and 88B are 
reviewed. Air News, August, 1944, 
pages 21-23, 31 illus. 

Radio-Controlled Rocket Bomb. A 
brief article giving additional details 
about the German crewless, radio- 
controlled, rocket-glider bomb that 
is launched from airplanes. The in- 
formation was obtained by eyewit- 
nesses stationed on convoys against 
which the weapon was employed. 
Eeenowten, June, 1944, page 12, 1 
illus. 

Bombs vs. Shells. Willy Ley. 
In this article on air bombardment 
and artillery fire the writer explains 
the difference between demolition 
bombs and high-explosive shells in 
order to discuss their relative effec- 
tiveness. The conditions under which 
each may be used effectively are out- 
lined. Mechanix Illustrated, August, 
1944, pages 44-46, 149-151, 6 illus. 


Business and Finance 


Industry’s Sales Soar... But Not 
Profits. Raymond L. Hoadley. Re- 
viewing the 1943 financial statements 
of 14 representative aircraft-manu- 
facturing companies, the writer in- 
terprets the conditions they indicate 
for the stock investor. It is his opin- 
ion that the overall financial picture 
represented by the 1943 statements 
presages the solvency of the aircraft- 
manufacturing industry during the 
critical peacetime reconversion period. 
In summary, he reports that the 
statements show: For the first time 
since the United States entered the 
war the average company’s cash posi- 
tion was larger than the taxes it 
owed; postwar adjustment reserves 
had increased about 60 per cent; cur- 
rent assets had increased more than 
current liabilities; inventories and 
bank debts were higher, while the 
profit margin on sales was the lowest 
of all America’s large industries except 
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one. The writer’s observations are 
supplemented by recapitulation 
table of the 14 companies’ statements. 
The table lists the 1942 and 1948 
sales, net earnings, net purchase price 
of stock, dividends, and inventories of 
each company. Aviation, July, 1944, 
pages 197, 271, 272. 

Downtrend in Airline Earnings 
May Soon be Reversed. ‘‘Roger 
Wilco.” Air-line operations for 1943 
and 1944 are analyzed to show why 
profits have fallen short of the 1942 
level and also to reveal the circum- 
stances under which a reversal of 
trend may be anticipated. It is 
claimed that the responsibility for 
lower net earnings in the industry 
as a whole may be charged to the fact 
that operating expenses have in- 
creased at a far greater pace than gross 
revenues. Factors that have con- 
tributed to this condition are stated 
to be wage rises, costs of training re- 
placements for anticipated draft re- 
movals, costs of building organizations 
for expansion programs, increased 
prices of fuel and other materials, 
taxes, reduced air-line rates, and un- 
favorable revision of Army contracts. 
In proving its point, the article dis- 
cusses the financial reports of indi- 
vidual air-line companies. However, 
it is predicted that air-line profits will 
increase again if commercial lines are 
allocated additional transport planes, 
since overall operating costs per unit 
can be decreased by the use of more 
planes with which to accommodate 
the heavy volume of business. Air 
Transport, July, 1944, pages 56, 59, 
60, 1 illus. 


Civil Aviation 


What Can Be Done About Plane 
Noises? Charles Evans. A _ brief 
article discusses the matter of noises 
emitted by airplanes, with particular 
reference to the action that can be 
taken by public authorities when 
large numbers of airplanes are in 
flight in the postwar period. Cases 
are discussed in which legal action 
has been taken by property owners in 
the locality of airports to restrain the 
operation of aircraft because of the 
disturbance resulting from aircraft 
noises. It is noted that, while engines 
can be muffled for ordinary civilian 
use, most of the noise made by the 
airplane is caused by the propeller, 
and suggestions are made for changes 
in propeller design that would result 
in less external noise. The subject 
is regarded as one requiring considera- 
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tion by the aircraft manufacturers, 
air-line proprietors, and legal authori- 
ties, in view of the many thousands of 
airplanes expected to be in use by 
private owners and for transporting 
passengers, mail, and cargo within 
the next few years. Automotive News, 
July 10, 1944, page 22. 

Fly-It-Yourself. R.S. Robie. The 
president of the American Drivur- 
self Association proposes that a ‘‘Fly- 
It-Yourseilf” plane-rental program be 
adopted as an adjunct of the ‘“‘Drive- 
It-Yourself’”’ industry. He points 
out the feasibility of and economic 
need for such a service, tells how it 
would operate, and describes the type 
of plane that would be required for 
it. An advertising campaign and a 
rate structure for the contemplated 
program are also 
discussed. Canadian Aviation, July, 
1944, pages 40-438, 7 illus. 

Safety Simplified. Jesse W. Lank- 
ford. An explanation of why it was 
necessary to revise the Civil Air Reg- 
ulations. The objectives and meth- 
ods of the Civil Aeronautics Board’s 
Safety Bureau in instituting proposed 
changes in Part 60 (Air Traffic Rules) 
are outlined. National Aeronautics, 
July, 1944, pages 19, 20, 2 illus. 

Flying Packhorse. John A. Wil- 
lard. An account of how the Mon- 
tana game-conservation department 
carries salt to wild game by means of 
airplanes. Advantages of transport- 
ing the salt by plane rather than by 
other methods of conveyance in rug- 
ged mountain territory are demon- 
strated. Using the salting operations 
as an example of the airplane’s civil- 
ian utility, the writer indicates simi- 
lar applications for air transport. 
These include stocking lakes and fish 
planting, trailing game violators, spot- 
ting forest fires, observing snow and 
range conditions, and counting wild 
game. Western Flying, July, 1944, 
pages 52, 53, 102, 3 illus. 


Control Equipment 


Automatic Power-Unit Controls. 
Joseph Lowrey. The writer divides 
power-unit controls into three main 
classes: (1) primary controls, by 
which the pilot normally governs the 
available thrust horsepower, such as 
throttle-and-propeller-pitch controls; 
(2) secondary controls, which must 
be operated to insure that the required 
performance is obtainable in response 
to throttle movement, such as car- 
buretor mixture, superchargers, and 
air cleaner by-pass controls; (3) 
tertiary controls, which have little 
or no effect on engine performance 
but are necessary if continued satis- 
factory engine running is to be ob- 
tained. These include main-radiator 
controls, oil-radiator controls, and 
carburetor hot-air intake controls. 
Each class of controls is discussed, 
as well as numerous auxiliary controls 
not falling within these classes. In 
conclusion it is stated that the ideal 
fully automatic power unit remains a 
thing of the future but is steadily 
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AERONAUTICAL ENGINEERING 


Official U. S. Navy Photograph 


\laintenance and 
ervice Ungineering 


N recognition of the importance of service 

and maintenance programs, Surface Combus- 
tion maintains a large staff of trained engineers 
for cooperation with all users of Janitrol Aircraft 
Heaters. 


As one phase of this activity, comprehensive 
Army and Navy training courses to explain the 
simple operating and maintenance details of the 
Surface Combustion Janitrol Aircraft Heaters are 
held in our own plants as well as in aircraft manu- 
facturers’ plants and in many government and air- 
line service centers and training stations. 


This expanding service matches the rapidly grow- 
ing use of Janitrol heaters in thousands of allied 
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in a Navy Training School. 


ships in all theaters of war. 


Equipment data sheets, service bulletins, engi- 
neering specifications, drawings, application data, 
service and instruction manuals, and general de- 
scriptive catalogs are available to officially approved 
users. Film strips, charts, mock-ups, and cutaway 
models of heaters and other classroom materials 
are also utilized in training programs. 


Surface Combustion engineers will also be glad 
to work with you on heating problems for aircraft 
now being built or planned. Where possible it is 
advisable to consider the heating system at an early 
stage of planning. Write to Surface Combustion, 
Toledo 1, Ohio, Aircraft Heater Division. 


Surface Combustion instructor explaining ¢ 
cutaway model of a Janitrol Aircraft Heater 


AIRCRAFT HEATERS 
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being approached. Aircraft Engi- 
neering, June, 1944, pages 160-162. 
Controls Design Considerations. F. 
A. Matthews and K. D. Remington. 
Control-cable systems are examined 
from the standpoint of design consid- 
erations. It is stated that cable 
stretch is important only when it 
becomes excessive, in view of prevail- 
ing specifications which require that 
no more than 20 per cent of surface 
travel can be lost because of structure 
and cable deflection. The formula for 
cable stretch is explained. Analyses 
of control systems of large airplanes 
show that approximately as much 
cable travel is lost through deflection 
of the brackets and supporting struc- 
tures as through cable stretch itself. 
For that reason, a modification of the 
formula is suggested to allow for such 
structural deflection. Special cables 
are mentioned, having properties as 
set forth in a table accompanying the 
article. A typical example of a stretch 
and deflection problem is given, with 
an explanation of the calculations to 
be made and the allowances for fric- 


tion, stretch temperatures, rig load, . 


and other factors. Various mechani- 
eal devices and regulators are de- 
scribed. In conclusion, the writer 
advises that it is better to design the 
system to obtain the maximum me- 
chanical advantage at the extremities 
of travel, this being the best condition 
for flight loads, but care must be 
taken to assure that too low a me- 
chanical advantage is not obtained 
in the neutral position. Aero Digest, 
July 15, 1944, pages 84, 86, 88, 205, 
2 illus. 

Remote and Automatic Electric 
Controls for Aircraft. William P. 
lear. The development of aircraft 
controls is reviewed, and methods of 


operating modern aircraft controls 
are outlined. The writer, President 
of Lear, Ine., discusses aircraft 


electric remote-control actuators, re- 
action units, methods for the remote 
control of electromechanical actua- 
tors, the electromagnetic ‘‘Fastop”’ 
clutch and brake, and preset posi- 
tioning controls. Both the a.c. bridge- 
type positioning control signal and 
the Selsyn type of positioning control 
signal are analyzed. Other sections 
of the article deal with the general 
theory of automatic controls and the 
automatic controls aboard a modern 
alreraft. Journal of the Franklin 
soon, July, 1944, pages 9-35, 13 
illus, 


Deicing 


De-Icing Control. It is stated that 
ecause of unpredictable icing con- 
ditions each part of an aircraft re- 
quiring deicing needs special equip- 
ment to suit the application. This 
generally results in a variety of equip- 
ment, each having a special control. 
The conditions that give rise to icing 
in the induction system of the engine 
are Outlined. Methods of induction- 
system deicing are discussed. It is 
noted that all methods of heat appli- 
tation lower engine efficiency by re- 
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ducing the weight of charge in- 
ducted. In addition, the overall 
operating temperature is increased, 
which is again undesirable. 

The writer states that the best 
method is by an inhibitor, usually an 
alcohol mixture, which is injected 
into the carburetor adjacent to the 
jet when required. The rate of in- 
jection must be 40 pints per hour per 
1,000 hp. As it is impracticable to 
inject such fluid continuously (mix- 
ture settings are affected), this method 
must depend on an accurate and reli- 
able indicator and preferably made 
automatic in operation. A moving 
vane indicator fitted to the engine 
induction elbow, which automatically 
applies an inhibition to the jet cham- 
ber, is illustrated. Air-frame deicing 
is discussed and a mechanically oper- 
ated ice indicator capable of dis- 
tinguishing between soft deposits and 
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harmful hard deposits is 
Modern Transport, June 3, 
page 7, 3 illus. 


shown. 
1944, 


Anti-Icing System. This article 
deals with the field service and main- 
tenance of a typical four-engine anti- 
icing system used to prevent forma- 
tion of ice on aircraft carburetors, 
propellers, windshields, and _ pitot 
tube. It describes the parts of such 
a system, notes their functions, and 
suggests maintenance procedures for 
keeping them at their maximum ef- 
ficiency. Indicating the troubles that 
commonly occur in individual parts 
of the anti-icing system, the article 
tells how to prevent, locate, and ad- 
just them. Schematic drawings illus- 
trate the construction and operation 
of the system’s components. Azr 
Tech, August, 1944, pages 38-41, 70, 
8 illus. 


Design 


Boeing B-29 ‘“‘Superfortress.’’ Herb 
Powell. This is a comprehensive ar- 
ticle summarizing available informa- 
tion about the B-29 bomber. It con- 
tains not only structural, design, and 
engineering details of the Superfor- 
tress but also data on how the plane 
is manufactured. Among the design 
features that are noted particularly 
are the pressurized cabin, the airfoil 
section developed for greater range 
performance, and the dual nose wheel. 
To demonstrate the construction of 
the wing, the progress of the right- 
hand front wing spar chord is traced, 
department by department, from the 
time it is received at the Boeing- 
Wichita warehouse until it reaches 
its ultimate position in the Super- 
fortress. Various firms that have 
contributed to the manufacture of 
the B-29 are listed. A tabulation of 
the aircraft’s specifications and _per- 
formances precedes the article. Avia- 
tion, July, 1944, pages 110, 111, 278- 
281, 283-285, 4 illus.; “Some B-29 
Design Features,’”’ Automotive and 
Aviation Industries, July 15, 1944, 
pages 32-34, 7 illus.; ‘And Now the 
B-29 ‘Superfortress,’’”? Aero Digest, 
July 1, 1944, pages 70-75, 140, 14 
illus.; ‘‘The Superfort,’”’ Western Fly- 
ing, July, 1944, pages 44, 45, 84, 6 il- 
lus.; “Superfortress,” by Tom Ash- 
ley, Southern Flight, July, 1944, pages 
24, 25, 52, 8 illus.; ‘‘B-29, the Boeing 
Superfortress,” by Michael H. Froe- 
lich, Industrial Aviation, July, 1944, 
pages 30A-30D, 6 illus. 

Britain First—Perhaps. 
ozhg.” Specifications of the seven 
British postwar commercial trans- 
port types announced by Lord Beaver- 
brook are criticized. It is claimed 
that, while these aircraft will not be 
produced in quantity until 1946, 
their planned performance abilities 
have been attained already in other 
planes and will be on the way to ob- 
solescence by the time the seven 
British types are ready for active use. 
The suggestion is made that com- 


By 


mercial transport pilots should be 


consulted before specifications for 
commercial transport aircraft are 
approved. The Aeroplane, June 23, 


1944, pages 695, 696, 2 illus. 


Sub-Standard System for Plane 
Parts. J. A. Grutzius. Lockheed 
Aircraft Corporation’s system of cre- 
ating and using substandard parts is 
outlined. It is explained that a sub- 
standard is a part or assembly de- 
signed by the company, bearing a 
company number, and peculiar only 


. to the company’s airplanes rather than 


to aircraft generally. In order to be- 
come a substandard, it is stated that 
a part must be proved in use on one 
or more contracts or models and have 
the approval of the manufacturing- 
planning, standards, and production- 
design engineering departments. De- 
sign and manufacturing economies 
engendered by the employment of sub- 
standard parts are indicated and ex- 
amples of substandards are cited. 
Aero Digest, July 1, 1944, pages 114, 
128, 1 illus. 


The North American P-51 “Mus- 
tang.”’ William R. Nelson.  Pro- 
fusely illustrated with schematic draw- 
ings, this is a design analysis of 
the North American P-51 Mustang 
fighter. Part by part, the engineer- 
ing details of the aircraft are ex- 
amined. Dimensions and _ leading 
particulars are listed, while sectional 
views of the various components and 
systems are shown with identifying 
nomenclature. With regard to per- 
formance, the Mustang is reported to 
have been credited as the best low- 
altitude cooperational craft, the most 
versatile dive bomber, the fastest 
high-altitude fighter, and the plane 
with the greatest range among single- 
seater, single-engined fighters. Avia- 
tion, July, 1944, pages 127-147, 35 
illus.; ‘Design Breakdown of the 
P-51 Mustang,’ George Gehrkens, 
Industrial Aviation, July, 1944, pages 
7-19, 70, 21 illus. 
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KEEPING ENGINE TEMPERATURE JUST RIGHT 


.-- at sea level or 30,000 feet up 


If you have a problem involving 
the use of a bellows assembly for 
accurate temperature control, this 
application of Hydron bellows and 
the engineering behind it offer evi- 
dence that Clifford can help you. 

The problem here was to adapt a 
British aircraft engine by-pass 
thermostat to American production 
techniques and practices. Its pur- 
pose is to provide for speedy engine 
warm-up and accurate control of 
engine operating temperatures re- 
gardless of altitude. 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


Clifford produces this thermostat 
as shown in the cross-sectional 
drawing above incorporating 
three Hydron bellows: a large ther- 
mostatic a large altitude 
compensator bellows and a small 
automatic safety bellows. The com- 
pensating factor assures most effi- 
cient operation at sea level or 30,000 
feet up. In making the complete 
assembly, Clifford fills and tests it 
to most exacting specifications . 
and it’s living up to those specifica- 
tions in many an aerial combat zone. 
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FOR BELLOWS FACTS 
COME TO CLIFFORD FIRST 

There’s no secret about how Clif. 
ford meets the most rigid require. 
ments. Having produced industry's 
first hydraulically formed bellows — 
Hydron, Clifford is still first with the 
facts about these uniform, pretested 
metallic bellows. With an engineer- 
ing staff of Bellows specialists, Clif- 
ford is equipped to save you time, 
trouble and expense in your current 
or post-war applications of bellows. 
Write now — before you start de- 
signs — for a sample of our facts. 


Fill in and mail the coupon below — today. 


CLIFFORD MANUFACTURING COMPANY 
562 E. FIRST STREET, BOSTON 27, MASS. 
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Air conditioners - unit 
Air conditioning systems 
Aircraft 


Carburetor altimeter controls 


Engine thermostats 


. the First 
Oil Coolers 
.. Made 
Brazed 
Patented “Method. 


weight. . 
Aluminum Aircraft 


and Coolant Radiators. 
with Hydron Tubing . 
by Clifford's 
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STEAM TRAP 
BELLOWS 
ASSEMBLY 


High pressure steam devices 
Hot water heaters 
Instruments 


temperature and pressure 
Other applications....... 
NAME 
COMPAN ¥ 


r 
| Gasoline valves 
| 
ADDRESS..... 


BELLOWS 
SEAL 
ASSEMBLY 


Remote and direct control of 


Please send me a free copy of your 44-page Hydron Bellows Data Book. 
erested in the applications checked. 


OC Kilns & ovens — industrial 
Oil heating systems 
Oxygen flow indicators 
Oxygen regulators 
Process controls 

| Refrigerating systems 
Refrigerator switches 

} Stoves & ovens — commercial 
Stoves & ovens — domestic 
Supercharger controls 

| Refrigerator controls 
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Structural Features of German Air- 
craft. D. M. A. Legett and J. H. H. 
Davison. Following a historical in- 
troduction to the subject, the writers 
analyze German fighter and bomber 
design and then describe special de- 
sign features of German aircraft. 
Fighter designs considered include 
the Me 109, 110, 210, 410; the FW 
190; and the Hs 129. The design of 
the Do 217 and Ju 88 bombers is re- 
yiewed. Special features of German 
aircraft are summarized and discussed 
in sections dealing with electric and 
hydraulic systems, tanks, castings 
and welding components, engine 
mountings, materials, surface protec- 
tion, spot welding, access doors and 
engine cowling, and provisions for 
inspection and maintenance. Con- 
sideration is given to the design ef- 
ficiency of German aircraft and to the 
design from the standpoint of pro- 
duction and maintenance. 

In conclusion it is stated that from 
the structure-weight standpoint the 
impression gained is that with the 
exception of the FW 190, German de- 
signs are sound without being brilliant 
or embodying novel forms of con- 
struction which it might be tempting 
to copy. But with regard to design 
for ease of production and mainte- 
nance, great efforts have been made 
and considerable success achieved. 
Discussions occupy the final seven 
pages. The Journal of The Royal 
Aeronautical Society, June, 1944, pages 
167-201, 29 illus. 

Standardisation of Components. 
Cyril May. The story of how British 
aircraft technicians have achieved the 
standardization of aircraft parts. It 
is explained that the achievement has 
saved the country innumerable man- 
hours and has important applications 
to postwar development and manu- 
facture. Aeronautics, July, 1944, 
pages 60, 61. 

Design for Airline Operations. W. 
W. Davies. An air-line research 
engineer gives his views on the spe- 
cialized types of planes that will be 
required for air-line operation five or 
six years after the war is over. The 
specifications he outlines are for a 
transoceanic plane of between 125,000 
and 150,000 lbs. gross weight; a do- 
mestic-market de luxe sleeper-. and 
day-plane combination of between 
‘0,000 and 80,000 lbs. gross weight; 
a domestic standard sleeper- and day- 
plane combination of 50,000 to 60,000 
lbs.; a trunk-line feeder plane weigh- 
ing between 30,000 and 35,000 lbs.; 
a domestic off-line feeder craft in the 
15,000- to 20,000-Ib. class; and an 
all-cargo airplane of 30,000 to 35,000 
lbs. The writer also reports on United 
Air Lines’ program of design studies 
lor improving passenger, cargo, and 
crew accommodations. Airlanes, 
July, 1944, pages 6, 18, 3 illus. 
Converting the Coronado. Harold 

een. Exemplified by operations at 
the Rohr Aircraft Corporation’s fly- 
ing-boat*base in Chula Vista, Callif., 
am account is given of how Consoli- 

ated Coronado bombers are con- 
verted into cargo transports. Pro- 
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Rotary tension fatigue machine developed by Convair engineers. 
can be tested at one time. 
rangement of a radial aircraft engine. 


cedures of stripping, rerouting cables, 
relocating equipment, and installing 
new apparatus are noted. In addition 
to a review of the Coronado’s di- 
mensions, the article also includes an 
explanation of why conversion from 
bombers to cargo planes is economi- 
cal and expedient. Flying, August, 
1944, pages 42-44, 156, 6 illus.; ‘“Fly- 
ing Barge,” by Lt. Charles Q. Mohan, 
Skyways, August, 1944, pages 50, 51, 
88, 2 illus. 

Design Considerations of the Cargo 
Airplane. Carlos Wood. Some con- 
siderations affecting the design of 
the cargo airplane are discussed. It 
is shown that basically the structural 
design of floors, tie-down equipment, 
and the like is dependent only on the 
maximum allowable cargo load and 
the maximum available cargo volume. 
Analysis indicates that the actual 
operations of the cargo airplane de- 
termine the relative importance of 
speed of loading and weight. Speed 
is essential in short-range operation, 
but minimum weight is essential in 
long-range operation. 

It is suggested that reduction of 
rates can make air cargo a really big 
business, capable of affecting the 
prosperity of this country and the 
rest of the world. The writer states 
that rate reduction is not only pos- 
sible but necessary, since air cargo 
can be a powerful instrument of trade 
and commerce which may be used to 
promote and preserve world peace. 
SAE Journal, July, 1944, pages 303- 
309 (Transactions), 16 illus. 

A Generation of American Fighters. 
Part II. Martin Caidin. Concluding 
half of a two-part article tracing the 
evolution of American fighter-plane 
design. Data are given on fighters 
that filled the gaps between an- 


Eight specimens 


The motion of the machine is similar to that of the piston ar- 


nounced plane designations, as well 
as those that were put into quantity 
production. Part II is concerned with 
the development of fighter planes 
from the P-35 through the P-71. 
Air News, August, 1944, pages 33-36, 
69, 18 illus. 


Physiological Aspects of Flying 
Control. W. E. Hick. In this article 
the possibility of a scientific study of 
the physiologic aspect of flying-con- 
trol design is introduced, and, as a 
starting point, the principles on which 
the nervous system functions are 
briefly outlined. The nature of volun- 
tary movements is discussed, with 
particular reference to the influence 
on them of reaction time and muscle 
elasticity. 

A method of approach to the study 
of machinery controls in general is 
suggested, with reference mainly to 
such questions as velocity ratio, con- 
trol force, and friction. The manner 
in which an airplane responds to a 
disturbance, such as a control move- 
ment, is described briefly in general 
terms, and the psychologic signifi- 
cance of oscillations is discussed. 
Disturbed motion in the plane of sym- 
metry is used as an example to show 
that, if certain assumptions are ac- 
cepted, it is advantageous to make 
the control sensitivity low in the mid- 
dle of the range, although that inevi- 
tably implies a high sensitivity near 
the extremes. Choosing control move- 
ment rather than force as the deter- 
minant of sensitivity, a velocity ratio 
increasing toward the extremes is 
advocated as a solution theoretically 
favorable with regard to precision 
and going some way toward reducing 
excessive control forces at high speeds. 
Aeronautics, July, 1944, pages 34-40, 
8 illus. 
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ABOARD TH Soe MMAN 


Flex-O-Tubes aboard the Grumman “Hellcat” 
provide that extra increment of safety in hydraulic 
and fuel lines that is so important to the reliable 
operation of American fighting aircraft. 


Flex-O-Tube hose assemblies are vibration-proof, have maxi- 
mum flexibility, minimum weight and long life under any flying 


conditions in all theatres of war. Each is engineered for its own 
particular function. 
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Electrical Equipment 


Aid to Quality Control in the Manu- 
facture of Aircraft Generators. F. M. 
Potter. It is stated that aircraft 
generators are designed for high out- 
nut, low weight, small size, and wide 
speed range, and these limitations do 
not permit normal allowances for ma- 
terial and manufacturing variations. 
Small variations in the material and 
manufacturing processes result in 
wider variations in output character- 
istics than in conventional machines. 
The writer discusses certain of these 
variations and their effect on the out- 
put characteristics. Means of con- 
trolling and checking these factors 
are discussed. Electrical Engineering, 
July, 1944, pages 525-529 (Trans- 
actions), 15 illus. 

Determining Intermittent Ratings. 
H. Rissik. This article discusses the 
determination of the equivalent rating 
of a machine—that is, the continuous 
load, whether expressed in terms of 
current or power—which will produce 
the same final temperature rise as is 
actually produced by the given inter- 
mittent load. In approaching the 
problem as applied to an air-borne 
electrical auxiliary, the writer devised 
a simple graphic solution that lends 
itself to routine use. He outlines the 
temperature-rise theory and describes 
arapid and accurate method of deter- 
mining the heating and cooling time 
constants from test results. Adrcraft 
Engineering, June, 1944, pages 164- 
170, 13 illus. 

Blast-Tube Cooling for Aircraft 
Generators. Cyril G. Veinott. The 
fundamentals of blast-tube cooling for 
generators are explained through the 
use of established principles of hydrau- 
lies. It is shown that the pressure- 
volume curves of a blast tube can be 
determined by flight tests and that the 
pressure-volume curve of a generator 
can be determined in the laboratory. 
From the two pressure-volume curves 
the airflow through the generator in 
fight can be predicted without an ac- 
tual flight test on the generator. 

The writer states that this procedure 
would save many flight tests if pres- 
sure-volume curves of various blast 
tubes were available. It is shown that 
the pressure-volume curves of a blast 
tube can be determined by open-end 
and closed-end readings on the blast 
tube, and the complete curve can be 
expressed in terms of two constants 
readily determined from these read- 
ings. Once values of the constants are 
established, air-flow calculations be- 
come as simple as the application of 
Ohm’s law. The theory also covers 
generators with an internal fan. A 
plea is made for accurate blast-tube 
data and for better specifications on 
blast cooling. A suggested form of 
blast-tube specification is given. Elec- 
trical Engineering, July, 1944, pages 
520-524 (Transactions), 6 illus. 

New Lightweight Generators De- 
velop Greater Power. J. D. Miner. 

Togress made in the past 4 years in 
the design and construction of aircraft 
Senerators is reviewed. It is shown 
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A Westinghouse 28.5-volt, 200-amp., low-speed aircraft generator designed to provide 
maximum endurance for service under conditions of extreme vibration. The usual light- 
alloy bracket is shortened and brush-access openings are provided directly in the steel 


frame. 


that the power rating has increased 
from a maximum of */, kw. with a 
weight of 38 lbs., to the present 6-kw. 
units weighing less than 36 lbs. and 
9-kw. generators weighing less than 48 
lbs. Such advances have been 
achieved by careful attention to all de- 
tails of mechanical and electrical de- 
sign. Reasons are given for the 
greater difficulty of problems of me- 
chanical design than those of electrical 
design, one of these being the lack of 
adequate data regarding the vibration 
frequencies associated with various 
engine-propeller combinations. Stud- 
ies of the effects of vibration on gen- 
erator design, construction, and per- 
formance are described, with informa- 
tion concerning provisions for over- 
coming the forces that act on the 
mountings, end brackets, cable con- 
nections, and drive mechanisms. 
Other points to which attention must 
be given are commutators, brushes 
and brush holders, terminals for heavy- 
current generators, armature shafts, 
ventilation, and provision against 


centrifugal force. Magnetic and me- 
chanical properties of the frames and 
pole pieces are discussed, and eight 
specific advantages of a large number 
of poles are listed. The characteris- 
tics of different methods of winding 
and insulation are dealt with at length. 
In conclusion, the writer states that 
one of the most important possibilities 
for improvement is in better ventila- 
tion, and he gives some predictions of 
developments that may be expected 
within the next few years. Aero Di- 
gest, July 1, 1944, pages 108, 110, 112, 
121, 124, 126, 128, 6 illus. 

A Unit for Balancing the Voltages 
of Three-Phase Aircraft Inverters 
Supplying Large Single-Phase Loads. 
Sydney Wimpie. A means of reflect- 
ing a single-phase load so that it ap- 
pears as a balanced three-phase load 
to the power supply is discussed. A 
balancer of this type, designed for use 
in aircraft, is described and its charac- 
teristics are considered. Electrical 
Engineering, July, 1944, pages 532, 
533 (Transactions), 7 illus. 


Engines 


Engines for Feeder-Line Aircraft. 
The engine requirements for relatively 
light airplanes for providing feeder 
services to main trunk lines are dis- 
cussed. It is stated that from the 
points of view of economical operation, 
low maintenance costs, a good power 
ratio, and simple mechanical atten- 
tion, there seems little doubt that the 
air-cooled engine will remain pre- 
eminent for feeder-line aircraft. The 
problem of whether air-cooled power 


units should be of the in-line or radial 
type is considered. A comparison is 
made of three types of radial engines, 
the Alvis Leonides, Armstrong-Sid- 
deley Cheetah X, and the Lycoming 
R. 680B, with the de Havilland Gipsy 
Six of the in-line type. Modern Trans- 
port, July 8, 1944, pages 7, 8, 4 illus. 
Hercules Engine Components. J. 
A. Oates. As carried out at one of 
Britain’s ‘“‘shadow”’ factories, methods 
of producing various components of 


a 
| 
| 
3 
| | 
| 
| | 
= 3 
| 
| 


64 


the Hercules engine are detailed. This 
article deals with the machining opera- 
tions on the crankcases, impeller, 
sleeve, cylinder barrel, and connecting 
rods. It includes details of the equip- 
ment used for the manufacturing 
processes and comments upon certain 
procedures that are peculiar to this 
particular factory. Operations are 
traced from the milling of the sides to 
the production of the cylinder bores, 
the crankshaft bore, the layshaft and 
sleeve-crank bores, the impeller pock- 
ets, the master connecting rods, and 
the articulated rods. The article also 
specifies how the cylinder sleeve, the 
eccentric belt, the external surfaces of 
the cylinder barrel, the propeller shaft, 
the sleeve cranks, the spindle drive, 
and the reduction gear case are made. 
Aircraft Production, July, 1944, pages 
309-319, 35 illus. 

Cylinder Arrangement of 4000 hp. 
Aircraft Engines. Part II. The 
second of two articles on problems 
connected with the design of large air- 
craft engines, based on a study pub- 
lished in Luftwissen. It is stated that 
where power is increased by increasing 
the number of cylinders, development 
must be based on firmly established 
practice in the design of in-line and 
radial engines. The special features 
of both types are analyzed. A key 
plan of various layouts for a 4,000-hp. 
power plant is presented. Specifica- 
tions are tabulated for several differ- 
ent arrangements for engines of this 
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m.e.p. of 200 lbs. per 
speed of 2,750 ft. per 
ratio of 1.1. 
t principally aims at 
rankshaft layout, the 
paramount consideration being a low 
frontal area. Automotive and Aviation 
Industries, July 1, 1944, pages 42-44, 
1 illus. 

Confusion on Horsepower Output 
Due to Engines’ Varied Ratings. A 
commentary explains why one aircraft 
engine may be labeled with several sets 


ke-| 0Te 


of performance figures. The writer 
discusses the take-off rating, horse- 


power output at different altitudes, 
cruising power, military power for 
combat, and War-Emergency power. 
Recent statements of manufacturers 
regarding engine output are analyzed. 
The horsepower per cylinder of differ- 
ent aircraft engines is discussed. Avia- 
tion News, August 7, 1944, pages 23, 
24. 

Engine Cooling Fan Theory and 
Practice. Kenneth Campbell. In an 
article based on a paper read before 
the Society of Automotive Engineers, 
reference is made to the limitation 
that the cooling problem has placed 
on engine and airplane performance. 
It is stated that cooling fans offer im- 
portant improvements in airplane per- 
formance. 

The writer defines the ‘“‘cost’’ of 
cooling in terms of loss of thrust horse- 
power consumed in cooling the engine 
and works out formulas for calculating 
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that loss. Allowances are made for 
the power consumed in forcing the 
stream of cooling air through the jp. 
ternal passages of the engine compart. 
ment, and the effects of such drag fge- 
tors on airplane performance are meas. 
ured. Efficiencies of fans, propellers 
cowling, and other components are 
considered, as well as the other vari. 
ables that enter into the problem, 
Descriptions are given of fan designs 
of recent past years and of the tests 
to which they were subjected. A new 
design of fan developed at the fan-test 
laboratory of Wright Aeronautical 
Corporation is described in consider. 
able detail. Charts and sketches fg. 
cilitate the explanations contained in 
the text, and a table shows an analysis 
of performance gains obtained by the 
use of fans. Industrial Aviation, July, 
1944, pages 24, 26-30, 72-74, 10 illus, 
“Fan Cooling ‘Ups’ Engine Perform. 
ance,” by Kenneth Campbell, Avia- 
tion, July, 1944, pages 148-151, -258- 
261, 10 illus. 

The Birth of an Eagle. A story of 
the development of the first series of 
Rolls-Royce Eagle aircraft engines. 
It is related how, by attention to de- 
tail and concentrated experimental 
work, a unit originally intended to 
give 200 b.hp. at 1,300 r.p.m. was de- 
veloped to give 365 b.hp. at 2,000 
r.p.m. with practically no increase in 
weight. The article includes some 
data on the Rolls-Royce Falcon en- 
gine, which was developed during the 
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Shenango-Penn centrifugal castings have 
such a uniform, dense structure that their 


ee «| physical qualities approach those of forgings. 
a a Widely used in planes, war ships, cargo ships, 
a rt war equipment of many kinds, they will have 

2 many applications in peace-time machinery 
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for specifications, physical properties, sizes, 
applications and other important information. 
Ask for Bulletin 143. 
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Worthy to be part of the fighting equipment on America’s 
great Superfortress! That is the latest recognition accorded 
Barco Flexible Joints (winterized for all service conditions), 
after two years of exhaustive flying tests. Flexibility required 
on the brake and retracting mechanism hydraulic lines of 
the oleo leg on the landing gear is taken care of by Barcos. 
They are supplied on the oxygen re-breather system in the 
turrets. Barco Flexible Joints are used in various models of 
fighting and commercial ships...and for thirty years past 
have served in a wide range of American industries. Barco 
Manufacturing Company, Not Inc., Aircraft Products Di- 
vision, 1826 Winnemac Avenue, Chicago 40, Illinois. 


Not just a swivel 

FLEXIBLE JOINTS 38622 
bination of swivel 

and ball joint with 

rotary motion and 


of responsive movement 


through every angle. 


The Free F interprise System Is the Salvation of American. Business 
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same 1914-16 period, and is supple- 
mented by a full-page schematic 
drawing of the Eagle VIII engine. 
The Aeroplane, June 16, 1944, pages 
674, 675, 1 illus. 

Radial Engine Cooling. A cooling 
fan for radial engine installation is de- 
scribed. Developed by Rotol, Ltd., 
this fan is reported to fulfill cooling 
requirements when the aircraft is 
climbing at full power or while the 
engine is running at high speed on the 
ground. The fan is multibladed and 
is designed to be positioned in the 
annular space between the leading 
edge of the engine cowl and the trail- 
ing edge of the propeller spinner. 
Mounted on and driven by the spinner 
it consists of a ring to which the blades 
are fitted in such a way that the blade 
angle is readily adjustable for opti- 
mum cooling under any climatic con- 
ditions. Aircraft Production, July, 
1944, page 331, 2 illus. 


Flight Technique 


Add Another “Factor X.” William 
D. Strohmeier. A study of the gyro- 
scopic effects of a propeller in turning 
flight. The writer explains why, in a 
right turning stall, the left wing of an 
airplane drops violently just as the 
stall develops whereas in the left 
turning stall the right wing does not 
drop; why, in the right chandelle, 
there is a pronounced overbanking 
tendency, while in the left chandelle 
there is not; and in a steep level turn 
to the right, why there is a forceful 
overbanking tendency, while little of 
this tendency is apparent in a steep 
level turn to the left. Air Facts, 
August, 1944, pages 45-48. 


Flight Testing 


Flight Testing with a Propeller 
Thrustmeter. George W. Brady. In 
this paper the writer discusses thrust- 
meter design, calibration, flight in- 
strumentation and procedure, test 
results, and body-propeller interaction. 
He then summarizes the usefulness of 
the thrustmeter and concludes with 
the observation that use of shaft- 
thrust measurements in routine flight- 
testing to check calculated airplane 
performance does not appear practic- 
able until additional data have been 
obtained by which the several correc- 
tions can be more accurately deter- 
mined. He asserts, however, that the 
thrustmeter does have important 
value in determining the relative effi- 
ciency of different propellers. SAE 
Journal, July, 1944, pages 318-326 
(Transactions), 17 illus. 


Gliding and Soaring 


The Briegleb BG8 Sailplane. Wil- 
liam G. Briegleb. A review of the de- 
velopment of the Model BG8 two- 
place sailplane. It is noted that the 
BG8 was originally designed for home 
builders but that it is not so simple to 
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build as its predecessors, the BG6 or 
BG7. The construction of the BG8 
is of wood. The wings are of the 
monospar type with built-up and 
plywood ribs. Wing covering is of 
to 1/,.-in. poplar plywood. The 
fuselage is semimonocoque with three 
spruce longerons and !/s- to */32-in. 
plywood skin. The elevators and 
rudder are provided with controllable 
trim tabs accessible from either cock- 
pit. Gliding, June, 1944, pages 8-10, 
1 illus. 

How Can We Get a Glider? Paul 
A. Schweizer. Possible means of ob- 
taining gliders for clubs, school sys- 
tems, and youth programs are dis- 
cussed. It is noted that because of 
war conditions no new gliders are be- 
ing produced for civilian use. Meth- 
ods of obtaining gliders suggested and 
discussed include the use of available 
rebuilt equipment, the construction of 
new gliders, and the securing of surplus 
Army and Navy gliders. Gliding, 
June, 1944, pages 2, 3, 14, 16, 3 illus. 


High-Alltitude Flying 


Cold—R.A.F.’s Other Enemy—Is 
Beaten. Air Vice-Marshal G. L. 
Keynes. Reporting that frostbite ac- 
quired during flight has ceased to be a 
cause of disability in the R.A.F., the 
writer surveys various means adopted 
by the R.A.F. to protect its fliers. 
The use of special combinations of 
gloves, leather suits with beaver-fur 
linings, fleece-lined boots, electrically 
heated suits, and chemical hot packs 
are discussed. Other methods noted 
are the avoidance of moisture inside 
clothing, particularly in gloves and 
boots; the mandatory use of oxygen 
masks at all heights over 10,000 ft.; 
and mechanical devices for distribut- 
ing heat throughout the fuselage. The 
Military Surgeon, July, 1944, pages 
3-5. 


Hydraulics 


Cleaning Time Cut in Half for 
Hydraulic Fluid. A hydraulic fluid 
pump filter made from scrap materials 
is described. The device is credited 
with reducing cleaning time to half 
and having the ability to remove even 
discoloration from hydraulic fluid. 
With it, fluid from the hydraulic sys- 
tem of an airplane is drained into a 
container within which an automobile 
oil filter of the replaceable-cartridge 
type is mounted. A pump draws the 
fluid through an intake valve and 
forces it through the filter and on 
through a rubber hose to the desired 
opening in the plane’s hydraulic sys- 
tem. Another tube carries the by-pass 
fluid back to the container. Air 
Transport, July, 1944, page 55, 1 illus. 

Calculations of Flow Velocity from 
Fluid-Flow Friction Diagram. R. C. 
Binder. The writer shows how addi- 
tional coordinates placed on the well- 
established fluid-flow friction diagram 
make possible a direct calculation of 
the flow velocity in pipes and fluid 
couplings. The method makes it pos- 
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sible to determine directly the veloc. 
ity factor, needed for calculating the 
torque transmitted through a fluid 
coupling, and the power at each shaft, 
Product Engineering, July, 1944, pages 
466, 467, 3 illus. 

Hydraulic Systems. Ed. W. Hud 
low and Frank P. Davis. Two execy. 
tives of the General Inspection Diyj- 
sion of the Civil Aeronautics Adminis. 
tration give instruction concerning the 
fundamentals of hydraulic systems for 
the benefit of maintenance men. After 
a brief discussion of principles of 
hydraulic power, the different types 
of equipment are classified. This is 
followed by a list of definitions and 
explanations of the components of 
hydraulic systems and the terms used 
in describing them. The tabulation ig 
classified under the heads of hydrau 
lics, hydrostatics, hydrokinetics, and 
hydrodynamics. The article concludes 
with a “Know How’ question-and- 
answer quiz on hydraulic systems, 
Aviation Maintenance, July, 1944, 


pages 61-63, 134, 136, 138, 140, 142.) 


12 illus. 


Inspection 


Accurate Inspection of Magnesium 
Alloy Castings. Robert Taylor. Itis 


shown that there are pertinent fac- | 


tors that must be considered before 
any final conclusion can be drawn from 
the radiographic examination of mag- 
nesium-alloy castings. The correla- 
tion of X-ray testing, metallographic 
inspection, and subsequent operations 
that will eliminate peripheral defects 
are discussed. The Iron Age, July 13, 
1944, pages 55-58, 7 illus. 

First Aid For Production Head- 
aches. The functions and ‘working 
methods of Consolidated Vultee’s 
Process Inspection Laboratory are 
noted. A service unit under the diree- 
tion of the Inspection Department, 
the Process Inspection Laboratory 
was originally created for the purpose 
of investigating spot welding and 
governing the inspection of cleaning, 
plating, and anodic solutions. How- 
ever, it is reported that its work has 
come to encompass a number of other 
diversified activities. Brief data are 
included on the physical location of 
the laboratory, its equipment and per- 
sonnel, and some of the problems with 
which it deals. Western Flying, July, 
1944, page 66, 2 illus. 

Inspection by Projection. The ap- 
plication of Hilger projection equip- 
ment to the checking of quantities of 
small components is described. The 
method involves the use of a simple 
fixture to permit the component to be 
projected against a template. The 
template can be specially drawn t 
suit each application or reproduced 
photographically on glass to provide & 
record that can be duplicated at any 
time. Advantages of the method for 
quantity production are outlined, and 
its use for checking the profile an 
dimensions of spark plugs is described. 
Aircraft Production, July, 1944, pages 
307, 308, 6 illus. 
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The Wold . . . Their Gattlechies 


Long before the war, Curtiss-Wright was 
the LEADING AMERICAN PRODUCER 
of military aircraft. Since the war Curtiss- 
Wright has made the greatest single contri- 
bution to our numerical strength in the air. 

Today Curtiss P-40 Warhawks, C-46 
Commando Transports and SB2C Helldivers 
wing their way through the world’s battle- 
skies. Theirs is a powerful contribution to a 
crescendo of air power that can end only in 
ultimate and complete Victory! LOOK TO 
THE SKY, AMERICA! Curtiss-Wright 
Corporation, Airplane Division, Buffalo, St. 
Louis, Columbus, Louisville. 


ANOTHER CONTRIBUTION OF 


TOWARD WINNING THIS WAR 
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A notable newsman 
gives you an idea of the 
manufacturing wizardry 
which has been devel- 
oped for the Allied Fore- 
es today... for 


By EDWIN C. HILL 


I well appreciate how Merlin, of the “Con- I saw hundreds of planes traveling slowly you tomorrow. 
necticut Yankee’, must have felt—complete- down numerous I ction lines. From 
ly flabbergasted by the manufacturing genius — their embryonic s they were gradually 
of Mark Twatn’s boy from Hartford. transformed int ‘ apons bristling with 
“On my first tour through one of Bell Air- — fire power ca ship armed with four 
craft’s assembly plants, I saw thousands of — 50 caliber macl s and acannon that 
Bell employees performing tasks which be- | spews out one | fred and fifty 37 mm. 


fore Pearl Harbor would have seemed as shells a minute P 

Tune in every Tuesday night 6:15to 6:30 E.W.T., 
over the entire Columbia Network, 

in Mark Twain’s book. Wives, ministers k clerks using tools to Edwin C. Hill in the Human Side of the 


*T saw one group of women liftwith a crane — with the skill of England tool maker, 


much ofa fantastic dream as was ‘Sir Boss’s’? “Even more impressive than seeing house- 


an Allison engine, accurately placing itinto were the syste! ods of produc tion 

proper position in the fuselage. which utilize eve king hourandclim- “And when the day of victory comes, 

“JT saw another group skillfully threading — inaté any possi ste. Bell Aircraft to be one of the pioneers t 
yards of electric wires, enough to wiretwo “At Bell Aircra ry is being speeded — to our daily lives the advancements and 
average homes, through the wings and fusele by advanced ice tary aircraft, devel- = provements in material goods which 
age of an Airacobra, attaching each wire to opments which at ig to accelerate the one of the gains from fighting and Wil 


the proper electrical unit. advance of the scic f aeronautics, grim and bloody war.” 


PACEMAKER OF AVIATION PROGRESS ke MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, INC 


NIAGARA FRONTIER DIVISION, BUFFALO AND NIAGARA FALLS, N.Y. %& ORDNANCE DIVISION, BURLINGTON, VT. % GEORGIA DIVISION, MARIETTA, GA. 
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Engineering officers on isolated fields all over the world claim that ground crews work 
magic in keeping bombers and fighters on the line. The 
“magic” of keeping the big Wright 1200 hp. engines that 
power Flying Forts and other fighting aircraft revving at 
top rpm is made practical today because of Kinner-built 
cylinder and pistoa assemblies. Gone is the old studding 
assermbly, with possible delays for spare parts, time con- 


Complete Kinner- sumed in building up the new unit, and long, slow, run-in 


built assembly ; 
used in engines after assembly in the airplane—all work that must be done 
that power in the dirt and dust of an advanced base. For, the Kinner 


assembly is precision-built— valves ground in, pistons and 


rings perfectly matched, run-in and dynamometer-tested, 
ready for combat duty as soon as it arrives at a far-flung 

base. Supplied under contract with the U.S. Government, 
the assemblies are a product of Kinner workmanship and production ie 


skill. KINNER MOTORS, INC., Glendale, Calif., U.S. A. 
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A= AMERICAN EXPORT A/RLINES 


August 10, 1944 


The B G Corporation 
136 West 52nd Street 
New York 19, N.Y 
Gentlemen: 


We started using B G Spark Plugs five years ago on 


our first aircraft, a PBY, used to survey the At- 


lantic routes that we are now flying We have us 
them ever since. They are used exclusively - as 
standard equipment - on our entire fleet of air- 
craft in service over the north Atlantic between 
New York, British Isles and Africa, as well as air- 
craft employed in service over the south Atlantio 
to South America and Africa 
Very truly yours, 


AMERICAN EXPORT AIRLINES INC 


thi hur 


D. G. Richardson 
Vice President - Operations 


INC: 
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AMERICAN EXPORT AIRLINES 


“FLYING ACE” 


“a G. RICHARDSON, Vice Pres. Operations 
ARKER MITCHELL, Supt. of Maintenance 


THE BS CORPORATION 


136 WEST 52nd STREET, NEW YORK 19, N.Y. 


Contractors to \ the United States Arm y, 


Navy and Coast Guard and Aircraft Engine Builders 
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Instruments 


Balancing the Vertical and Gimbal 
Ring Assembly of the Sperry Direc- 
tional Gyro Indicator. George R. 
Ford. A system developed by the 
writer for balancing the vertical and 
gimbal-ring assembly of the Sperry 
directional gyro indicator is described. 
The method is based on shifting weight 
from the heavier are of the dial to the 
lighter arc. Examples are given of 
unbalance and of the corrections ap- 
lied. Instruments, July, 1944, pages 
409, 410, 3 illus. 

Aircraft Load Calculator. C. F. 
Comstock. A description is given of 
an aircraft load calculator designed by 
the writer to facilitate calculations and 
to permit visualization of the loading 
process. The particular example de- 
scribed was developed for the Fair- 
child AT-21. Weight Engineering, 
Summer, 1944, pages 18, 36, 1 illus. 


Aerial Eavesdropper. Charles 
Corddry, Jr. This article is about a 
magnetic wire recorder that repro- 
duces conversations and noises occur- 
ring during flights and battles. De- 
veloped under the auspices of the 
(.A.A., the recorder was first used for 
studying flight-instruction technique. 
It operates on a magnetic principle 
and reproduces sounds on a fine steel 
wire, */:,00 in. in diameter. Flying, 
August, 1944, pages 67, 68, 152, 4 illus. 

Fluorescent Lighting of Aircraft In- 
struments. Major A. D. Dircksen. 
The writer discusses the application of 
fluorescent markings for the dials of 
aircraft instruments as an improve- 
ment over former methods of instru- 
ment-panel illumination. The ad- 
vantages of the use of near-ultraviolet 
rays to activate the fluorescent and 
luminous markings to produce a uni- 
formly illuminated instrument panel 
with no apparent visible light in the 
cockpit are explained. The statement 
is made that the most efficient source 
for this radiation is the blue fluores- 
cent lamp with a special blue phosphor 
powder. Various methods for apply- 
ing fluorescent illumination are re- 
viewed, and the development of the 
first successful lamps of this type is 
traced. 

It is shown how various difficulties 
were overcome and how the present 
24-volt d.c. blue fluorescent lamp was 
developed, together with the simpli- 
fication of the system and its control 
mechanism. A recent development 
involves the use of an iris-type light 
shutter to reduce the light output in- 
stead of dimming by rheostatie con- 
trol, this type being designed to give 
selected visible and ultraviolet light 
by rotating the filter-housing cap. 
Other current developments include a 
retractable cord, a self-starting lamp 
circuit, and a suitable headband for a 
bombardier, to which is attached the 
ultraviolet lamp for illuminating the 

uorescent markings of the bombsight 
and other equipment, freeing the 
bombardier’s hands. Electrical Engi- 
hee July, 1944, pages 247-249, 6 
illus, 


PERIODICALS 


Maintenance 


Refeathering Navy Wings over the 
Pacific. Fred H. Colvin. A series of 
notes describes some typical airplane- 
overhaul methods that are employed 
by the Naval Air Bases at Alameda 
and North Island for the repair of 
damaged Navy planes. As related, 
every effort is made at both air bases 
to simplify overhaul routines and to 
handle work on a production-line basis 
as far as quantities in process permit. 
In addition to photographs and dia- 
grams illustrating procedures and 
equipment, the article is supplemented 
by a list of the plane parts that are 
checked before overhaul. Wings, 
August, 1944, pages 1144-1148, 18 
illus. 

Engineering Service for Airlines 
Founded. E. J. Foley. The writer 
describes the idea of a firm that is 
considering the possibility of offering 
to air carriers complete ‘‘maintenance 
engineering.” It is stated the purpose 
apparently embodies the idea of con- 
solidating the technical work of at 
least several air lines, and the hand- 
ling of the whole job by this single in- 
dependent agency. American Avia- 
tion, July 15, 1944, pages 66, 69, 1 illus. 

Hi, Fellah! Joe Chase. Some ad- 
vice is given on how to improve line 
service for airplane pilots stopping at 
an airfield to park, obtain gasoline, 
etc. The suggestions include such 
elementary service hints as “guide 
him into the parking line,’’ “clean his 
windshield,” ‘‘keep your tools handy,” 
and “use clean implements for oil 
checks.” Air Facts, August, 1944, 
pages 30-32. 


Management 


A Modern Application of Cost and 
Budgetary Controls. P. B. Crouse. 
Consolidated Vultee Aircraft Corpora- 
tion’s system of operating controls, 
which has been under development for 
the past 3 years, now embraces a fully 
coordinated system that is being ap- 
plied in all divisions of the corporation. 
The scope of the system is indicated, 
and particular emphasis is placed on 
the correlation of the various units 
into one coordinated whole. Tech- 
niques that are not considered to be 
universal practice are explained, as 
well as points that have been empha- 
sized by the features of the particular 
application. The writer discusses the 
general plan of the system, direct 
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labor standards, cost centers, records 
of production, indirect expense stand- 
ards, methods of analysis, the super- 
vision incentive plan, and other fea- 
tures of the system. Automotive and 
Aviation Industries, July 15, 1944, 
pages 36-38, 40, 42, 114, 116, 118, 
120, 122, 9 illus. 


Marketing 


Here Are Your Markets. Part III, 
Mountain and Pacific Regions and 
Conclusion. John Foster, Jr. Third 
and concluding article in a series re- 
porting the results of a survey to de- 
termine what states and regions of the 
United States present the best custo- 
mer potential for aircraft distribution. 
Part III contains an analysis of the 
market criteria for the Mountain and 
Pacifie regions of the country. As a 
guide for establishing distributor and 
dealer areas, it also correlates on a 
nationwide basis the information of- 
fered in all three articles. Logical 
locations for setting up a national 
aviation-product sales and service net- 
work are named. In addition to sev- 
eral charts and tables showing per- 
tinent data, the article includes a list 
of factors affecting marketing condi- 
tions and a two-page map of the loca- 
tion of potential distribution centers. 
Aviation, July, 1944, pages 118-125, 
6 illus. 


Materials 


“We Save Everything but the 
Squeal”—Then Stop That! Walter 
A. Hall. This is an article on the 
organization, functions, and operating 
procedures of Lockheed Aircraft Cor- 
poration’s Conservation Department. 
It is concerned not only with the 
methods by which critical materials 
are conserved but also with the system 
by which records of waste are obtained 
at the sources, indicating where cor- 
rections need to be made. Comments 
are made on the specific activities of 
the four major sections that constitute 
the department and on their super- 
visory personnel. The four sections 
are: the Analysis Section, Material- 
Handling and Identification Section, 
the Reclamation Section, and the Dis- 
posal Section. A two-page chart illus- 
trates the organizational and func- 
tional setup of the Conservation De- 
partment. Wings, August, 1944, pages 
1137-1148, 10 illus. 


Medicine 


Sodium Amytal Narcosis in Treat- 
ment of Operational Fatigue in Com- 
bat Aircrews. Major Donald W. 
Hastings, Capt. Bernard C. Glueck, 
and Capt. David G. Wright. As ap- 
plied in the case of air-combat person- 
nel, sodium amytal narcosis is pre- 
scribed for the treatment of opera- 
tional fatigue. It is reported that this 


therapy resulted in the return of 70 
per cent of the patients to full combat 
status within a period of 3 to 4 weeks. 
The article includes a description of 
the symptoms, as well as details about 
the narcosis treatment that was ad- 
ministered. Specific case histories are 
outlined. War Medicine, June, 1944, 
pages 368-372. 
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The Comparative Testing of Avia- 
tion Oxygen. Comdr. Chalmers L. 
Gemmill. It is noted that both me- 
chanical and physiological perform- 
ance tests must be made before oxy- 
gen equipment for aviators may be put 
into service. The second type of test- 
ing is discussed. It is stated that, 
since there is no ideal oxygen equip- 
ment that can be used as a standard, 
the best that can be done is to set up 
conditions under which the equipment 
is to be used and to compare existing 
oxygen apparatus. Consideration is 
given to an evaluation of the condi- 
tions under which the equipment will 
be used and to the measurement of the 


development. 
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If so we want to emphasize this fact: the best time to 


consider the motor is in the early stages of product 


Our thirty years’ experience in the small motor field cov- 
ering over three thousand special applications, may help 
. you—(1) obtain greater product compactness (2) lower 
product weight and (3) improved product performance. 


THE BLACK & DECKER ELECTRIC CO. 


KENT, 


REVIEW 


oxygen used under the conditions de- 
scribed. Reference is made to experi- 
ments made with ten different types 
of oxygen equipment at various alti- 
tudes. The testing of oxygen masks is 
discussed. The Journal of Aviation 
Medicine, June, 1944, pages 150, 151. 

Thyroid Function and Resistance to 
Anoxia in the Rat. A. M. Hughes and 
K. B. Astwood. Experiments were 
conducted with rats to determine 
whether thiouracil would increase re- 
sistance to anoxia. It was found that 
the administration of thiouracil to 
rats for 6 days or longer increased 
their resistance to the anoxia pro- 
duced by low barometric pressures, 


OHIO 


THOROUGH ENGINEERING is the 
basic factor behind the successful 
operation of this Feathering Pump 
motor and many other special 
application motors we have design- 
ed for all types of equipment. 


SEPTEMBER, 


FRACTIONAL HORSEPOWER 


SPECIAL APPLICATION 
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low oxygen tension at atmospheric 
pressure, or carbon monoxide poison- 
ing. No definite effect was observed 
on the anoxia produced by cyanide 
poisoning. The beneficial effects ob- 
served could be mediated through a 
lower total oxygen consumption, a 
more efficient utilization of available 
oxygen, or the use of an anaerobic 
source of energy. The possibility of 
improving aviators’ efficiency at high 
altitudes by a similar treatment with 
thiouracil is suggested. The Journal 
of Aviation Medicine, June, 1944, 
pages 152-157, 196. 

Effect of Partial Hepatectomy on 
General Resistance and Blood Sugar 
Level in Rats Exposed to Anoxia. F. 
Gregoire, C. P. Leblond, and E. Robil- 
lard. The role of the liver in anoxia 
was examined by testing the resist- 
ance to anoxia in rats deprived of 75 
per cent of the liver. It was found 
that partially hepatectomized animals, 
especially when young, have a de- 
creased resistance to anoxia. They do 
not show the degree of glycemia usu- 
ally found in hyperglycemia but their 
blood sugar may be decreased to a 
point where death occurs with hypo- 
glycemia. The Journal of Aviation 
Medicine, June, 1944, pages 158, 159, 
181. 

Effects of Physical Activity and of 
Simulated Altitudes on Pulmonary 
Ventilation, Maximal Inspiratory 
(Peak) Flow and Pressure in Relation 
to Oxygen Requirements. Lt. Col. F. 
G. Hall and Capt. J. W. Wilson. 
Measurements were made on individ- 
uals at rest (sitting) and exercising at 
four grades of activity, at ground level 
and at the simulated altitudes of 
10,000, 20,000, 30,000, and 40,000 ft. 
Experiments were carried out on in- 
dividuals at simulated altitudes as 
high as 42,000 ft. The method of con- 
ducting the experiments is described. 

The following conclusions are 
reached: (1) Pulmonary ventilation is 
the same for a given degree of activity 
from ground level to at least 30,000 ft. 
simulated altitude. (2) Pulmonary 
ventilation at 40,000 ft. simulated 
altitude is higher for a given degree of 
activity than at ground level. The 
magnitude of this difference increases 
with degree of activity. (3) The ratio 
of maximal inspiratory flow to pul- 
monary ventilation is higher for an 
individual when resting than when ex- 
ercising. (4) Relatively heavy exer- 
cise (5,400 ft.-lbs. per min.) can be 
carried with safety by a normal individ- 
ual using demand oxygen equipment 
at simulated altitudes at least as high 
as 30,000 ft. Tables and charts sum- 
marize the data obtained. The Jour- 
nal of Aviation Medicine, June, 1944, 
pages 160-166, 2 illus. 

The Analysis of Aviation Accidents. 
Lt. (j.g.) B. R. Bugelski. A report 
based on the writer’s experience as 

Recorder of the Aviation Safety Board, 
Naval Air Training Center, Pensacola. 
The importance of conducting the 
training of pilots without unnecessary 
loss of personnel and planes is em- 
phasized. Some of the basic problems 
involved in the analysis of aviation 
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| PREDICT... 


by Morris Sanders 


Industrial Designer of New York 


The kitchen of tomorrow will have no taint of the drudgery that characterized it in 


the past. A symbol of its efficiency will be the new refrigerators you will buy with 


your War Bonds. I have designs in my files for a horizontal, counter-height refrigera- 
tor that enables the housewife to see its entire contents without wearisome stooping. 
It has multiple compartments with varying degrees of temperature from “deep freeze” 
to “cool”, and a special “private” compartment for ice cubes. There will be now hole- 
sale release of cold air every trme the refrigerator door opens, consequently it will be 
more economical. Furthermore, its cubic area will allow for more actual storage space 


than in the past 


NOTE: The Weatherhead Company, one of the oldest and most important Manutacturers 
of parts for the refrigeration industry, is prepared for the day when its-four plants will 


be contributing as actively in peace as it has in war to the country’s refrigeration needs 


Look Ahead with 


Weatherhead 


LHI FATHERHEAD COMPANY, CLEVELAND, OHIO ladasury =a history 
Manufacturers of vital parts for the automotive, avtitior The Weatherhead 
refrigeration and other key industries pany its many facilities 
‘ and diversified products. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 


73 
eric 
d 
1d¢ 
» 
igh 
ith % 
144 
bil- 
als, 
de- 
do 
su- 
ell 
a 
10n 
59, 
of 
a 
ory 
ion 
mn, : 
id- 
at 
vel 
ol 
ft. 
in- 
as 
yn- 
ire 
is 
ty 
ft. 
ry 
ed 
of 
es 
in 
X- 
e 
d- 
nt 
rh 
A 
S. 
rt 
> 


B. A. Rawson, Supt. of Flight Operations for T.C.A., starts Flight 
Lt. Howey, D.F.C., on bis air line instrument flying course in the 


Link Trainer. 


The job of training returned airmen for peace-time 
commercial transport flying has begun in Canada. 
Already engaged for the flight crews of Trans-Canada 
Air Lines are a number of Royal Canadian Air Force 
pilots who have distinguished themselves on opera- 
tional duties overseas. 

The first group of veterans to join T.C.A. is shown 
above in Link Training quarters in Winnipeg. Left 
to right, they are: 


Flying Officer R. S. WHITE—40 operational flights, including 
14 raids over Germany; service in Egypt, Libya and Malta 


Flying Officer H. H. BOLTON—Coastal Command, Great Brit- 
ain, operational flights as far as Iceland 


Flight Lieutenant E. L. HOWEY, D.F.C. As member of Demon 
Squadron, took part in several 1,000-bomber raids on Germany 


Flying Officer J. C. MORDEN—34 operations in Wellington 
bombers; service in Egypt and Libya 

Flying Officer C. R. FOGAL—service in Scotland, Gibraltar, 
North Africa 


Their tours of duty over and physically fit, these 
men are now learning air line procedure. Link in- 
struction in instrument flying is an integral part of 
this training. 


WHEN WRITING YOUR SERVICE MAN, USE V. MAIL— IT GOES BY AR 
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accidents are discussed. It is stated 
that these problems are largely psy- 
chological in nature insofar as causes 
of human failures or errors are of psy- 
chological interest. The writer sug- 
gests procedure that he believes will 
give greater results in the future. He 
advises that each accident be carefully 
described in terms of what happened, 
that the specific causes and types of 
errors be listed, and that the causes 
of accidents be studied in terms of 
practical action. The Journal of 
Aviation Medicine, June, 1944, pages 
172-181. 

Modern Trends in the Teaching of 
Naval Aviation Medicine. Capt. Ber- 
tram Groesbeck, Jr. The writer takes 
note of the change in the conception of 
what the flight surgeon should know 
anddo. He points out that the duties 
demanded of the flight surgeon of to- 
day are somewhat different from those 
visualized when aviation medicine 
came into being. It is stated that the 
selection of pilots from the physical 
standpoint is still the same important 
job it has always been but the main- 
tenance of the pilot is an undertaking 
that has assumed great importance. 
Present methods of teaching what 
may be called the basic sciences of 
aviation—that is, physiology, neuro- 
psychiatry, and ophthalmology—are 
discussed. It is noted that aero- 
embolism and “blackout” have as- 
sumed increased importance as a re- 
sult of high-altitude flying. The na- 
ture of naval operations has also neces- 
sitated inclusion in the course of a 
study of tropical medicine. The 
Journal of Aviation Medicine, June, 
1944, pages 182-185. 

A Review of the Activities of the 
RCAF Medical Service. Group Capt. 
F, A. L. Mathewson. A brief discus- 
sion of current trends and develop- 
ments in the Royal Canadian Air 
Force Medical Service. Sections deal 
with the selection of personnel for air- 
crew training, the activities of the 
School of Aviation Medicine, the air 
evacuation of casualties, aviation med- 
ical research in Canada, and the nutri- 
tional branch of the medical service. 
The Journal of Aviation Medicine, 
June, 1944, pages 186-189. 

The A.A.F. Altitude Program. Ma- 
jor Herman 8. Wigodsky. An article 
reviewing the development ‘and out- 
lining the objectives of the Army Air 
Forces’ altitude-training program. It 
is explained that the program is di- 
vided into two sections. The first is 
devoted to general instruction in the 
physiological problems of flying and in 
the use of oxygen equipment; the 
second, to specific instruction in the 
use of oxygen equipment and other 
equipment used to combat the physio- 
logical effects of flying. Training is 
carried out by means of training films, 
lectures, demonstrations, and experi- 
ences in the altitude-training cham- 

ers. The Journal of Aviation Medicine, 
June, 1944, pages 190-194. 

Acute Poliomyelitis Case Trans- 
ported by Air. Major Victor E. 
Frazier. A report of the transporta- 
tion of an acute “polio” case by air. 


PERIODICALS 


A Boeing B-29 Superfortress on the final assembly line at the Boeing factory in Wichita, 
Kan. 


A training plane without oxygen 
equipment was used. No undesirable 
effects attributable to change of alti- 
tude were noted. It is stated that the 
case indicates that almost any air- 


plane can be improvised as an am- 
bulance when sufficient emergency 
dictates. The Journal of Aviation 


Medicine, June, 1944, pages 195, 196. 


Meteorology 


Cloud Heights by Solar Observa- 
tion. Lt. Fred W. Decker. A 
method is given for making an optical 
determination of the altitude of the 
base of middle- and high-altitude 
clouds. This is based on the lumina- 
tion of the clouds by the sun or moon 
when the luminary is below the hori- 
zon. Careful observation of the time 
of sunset and of the time at which the 
sun’s light,is cut off from clouds at the 
observer’s zenith, or, on an are through 
the zenith and perpendicular to the 
sun’s rays, gives a basis for calculating 
the altitude angle. An example is 
worked out, and charts, tables, and 
formulas are given. The theory is ex- 
plained. Bulletin of the American 
Meteorological Society, May, 1944, 
pages 197-201, 4 illus. 


Military Aviation 


Aviation Engineers Build, Maintain, 
and Fight. A. N. Carter. An ac- 
count is given of how U.S. Aviation 
Engineer battalions are specializing 
in airport construction and building 
bases in many parts of the world. In 
some cases construction equipment is 
dismantled. and transported to the 
working site in cargo planes or gliders 
for reassembly. It is noted that cer- 


tain battalions, known as Airborne 
Aviation Engineers, are equipped with 
bantam tractors and other machines 
that can be transported by air without 
disassembly. The training of these 


troops is described. Engineering 
News-Record, July 27, 1944, pages 


64-71, 14 illus. 


How Planes Smash Battle Bottle- 
neck. Hal Borland. An account of 
modern air tactics used for invasion. 
The writer describes how tactical air 
forces clear the way for a big drive. 
It is explained that close teamwork 
with the ground forces is necessary in 
these combined operations. Three 
basic phases of action are outlined. 
These phases are the achievement of 
air superiority, the cutting of supply 
lines and communications, and direct 
attack by coordinated air and ground 
forces. Popular Science, August, 1944, 
pages 100-103, 223, 8 illus. 


Naval Aviation 


The Blitzkrieg Goes to Sea. Vice 
Adm. John 8, McCain. The Deputy 
Chief of Naval Operations for Air 
evaluates the importance of carrier- 
based aviation in carrying out the war 
against Japan. Reviewing the tacti- 
cal employment of aircraft carriers in 
Pacific sea battles since America en- 
tered the war, he tells how they have 
formed the core of striking power and 
superior mobility required by United 
States Naval doctrines of offensive 
warfare. He also indicates how con- 


templated improvements, as contained 
in the 45,000-ton class of carriers an- 
nounced by the United States, will 
affect future carrier. striking power. 
Aviation, July, 1944, pages 112-115, 
257, 4 illus. 
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Titeflex 
Aerocon Conduit 
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DEVELOPED for high tension ignition shielding 
AVAILABLE for all aircraft electrical wiring 


Wirth the development of super-sensitive 
radio and electronic devices on aircraft, more 
efficient ignition shielding conduit had to be 
developed. It was developed — Aerocon by 
Titeflex — and Aerocon type conduit is now 
specified by both Army and Navy Air Forces 
for Ignition Shielding. 

While the problem of interference from 
high-tension ignition systems has been largely 
overcome, noise from other electrical wiring 
in the plane has made itself more apparent. 
Titeflex Aerocon— which helped solve the 
problem on high-tension ignition cables — 
this same conduit can and should be utilized 
by manufacturers of air frames to dampen 


the interference of all electrical wiring — 
high or low-tension. 

Titeflex Aerocon is available in all diam- 
eters for which conduit is required. The use 
of complete assemblies manufactured by Tite- 
flex insures interference-free operation of 
radio and electronic devices on America’s 
fighting aircraft. Titeflex engineers are pre- 
pared to cooperate with aircraft builders, and 
manufacturers are invited to submit their 
specifications, 


TITEFLEX, INc. 


514 Frelinghuysen Avenue 
Newark 5, New Jersey 
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Paints and Coatings 


Cleaning Aircraft Parts. A clescrip- 
tion is given of procedures used for 
the sandblasting, degreasing, and alka- 
line cleaning of aircraft parts. The 
article is based on a survey of aircraft 
practice conducted by Lockheed Air- 
eraft Corporation. Economical plant 
installations are also discussed and 
consideration is given to cleaning and 
precleaning methods. The Iron Age, 
July 27, 1944, pages 54, 55. 


Galvanic Corrosion Control in Air- 
craft Design and Manufacture. J. F. 
Mason. A fundamental discussion of 
the action that takes place during the 
corrosion of metal is offered for the 
guidance of aeronautical engineers re- 
sponsible for the design of air frames. 
Although the information is applicable 
particularly to designs for seagoing 
aircraft, it is also pertinent to prac- 
tically all types of airplanes. Corro- 
sion is defined as a chemical reaction 
of a metal with the nonmetallic con- 
stituents of its environment. The 
electrochemical theory of corrosion is 
explained, and the metals used in air- 
craft construction are rated in terms 
of their susceptibility to corrosion. 
Advice is given concerning the metals 
that are to be joined in the construc- 
tion of an airplane so as to avoid, to 
the greatest possible extent, the gal- 
vanic corrosion action that takes place 
between such metals when they are 
brought into contact. 


It is stated that galvanic corrosion 
is effectively accomplished by insulat- 
ing dissimilar metals whenever poss- 
ible. Reference is made to the basic 
corrosion specifications promulgated 
by the Army and the Navy, in which 
allowance is made for manufacturing 
procedures and their limitations, based 
on extensive service experience. In- 
formation is given about the processes 
followed in treating metals to guard 
against corrosion and about protective 
paint films used in that connection. 


Particular attention is directed to 
the steps to be taken for the protec- 
tion of magnesium alloys, because this 
metal has a great degree of activity. 
The corrosion reaction is analyzed 
chemically and comments are made 
concerning methods of prevention, 
including conditions under which 
metals are stored, and measures that 
can be taken to minimize the causes of 
corrosion and to offset its effects. 
Other potential corrosion hazards are 
mentioned, with examples of problems 
that afford a cross-sectional view of 
current practice followed by the cor- 
rosion engineer. Western Flying, July, 
1944, pages 48, 49, 90, 92, 5 illus. 


Zinc Plating of Aircraft Structures. 

description of a three-in-one zinc- 
Plating operation now used by Con- 
solidated Vultee Aircraft Corpora- 
tion for plating large aircraft struc- 
tures. It is stated that the new 
method is more effective than paint- 
ing and makes for economy of time 
and labor. Cleaning, zine plating, 


PERIODICALS 


and demagnetization are combined 
in a one-tank operation. Jndustrial 
Aviation, July, 1944, pages 20, 22, 
23, 72, 7 illus. 


Accelerated Sulphuric Acid Ano- 
dizing. G. V: Akimoff, N. D. Thomas- 
hoff, and M. N. Tukina. Following 
a summary of the advantages of the 
sulphuric-acid process for anodizing 
aluminum-base alloys, an account is 
given of investigations conducted to 
determine further possible improve- 
ments in the process. Consideration 
is given to the feasibility of acceler- 
ating the process. Sections of the 
article discuss the elasticity of anodic 
films, the determination of the metal- 
solubility rate, the determination of 
the protective properties of oxide 
films, and the optimum conditions 
for an accelerated sulphuric-acid an- 
odizing technique. Light Metals, July, 
1944, pages 311-319, 11 illus. 


Technique for Applying Hot Dopes. 
A. B. Marsh. This article describes 
the characteristics of hot dopes and 
advises on effective application meth- 
ods for aircraft coatings. It contains 
information about equipment for heat- 
ing and controlling the temperatures 
of the dope, as well as data about two 
different spraying techniques used: 
one, where parts are to be sprayed 
on the same level as the heating units; 
and the other, where spraying is done 
at a level above the units. The appli- 
cation of primary, intermediate, and 
final coats is considered. In discuss- 
ing the differences between dopes 
applied at elevated temperatures and 
conventional dopes, two factors are 
stressed: (1) The percentage of solids 
in the hot dopes is approximately 
twice as great and (2) the viscosity 
of hot dopes is several times that of 
cold dopes. 

Reporting the weight of film de- 
posited, the writer states that four 
coats of hot dope will normally result 
in adequate tautness of the fabric for 
reasonable periods of operation. The 
suggested four coats are: one cross 
coat of primer, preferably bearing a 
fungicide; one lap coat of clear dope; 
one lap coat of aluminized clear dope; 
and one cross coat of pigmented dope. 
Three precautionary measures are 
advised: (1) that the ratio of film 
thickness of pigmented dopes be kept 
between 25 and 35 per cent of the 
total film thickness; (2) that suf- 
ficient drying interval be allowed be- 
tween clear dopes and pigmented 
dopes; and (3) that overheating be 
avoided. - Aero Digest, July, 1944, 
pages 88, 89, 146, 2 illus. 


Parachutes 


How to Bail Out of the B-25. 
How to Ditch the B-25. How to 
Ditch the B-26. Bail-out procedures 
for the crews of the B-25 and B-26 
bombers are reviewed. An outline is 
given of the duties of each crew mem- 
ber under emergency abandonment 
conditions. Air News, August, 1944, 
pages 26-29, 14 illus. 


Personalities 


Australian Aviation’s Miracle Man, 
C. N. Davis. An article on Lawrence 
James Wackett, Australian aircraft 
manufacturer and aviation pioneer. 
Wackett’s career is traced from before 
World War I to his present activities 
on behalf of Australian aviation and 
the Allied war effort. He is credited 
with being the man most responsible 
for the existence of an Australian- 
made airplane and an Australian- 
made engine constructed from Aus- 
tralian materials. Combined with 
the story of L. J. Wackett is an ac- 
count of the development of the 
Wackett Warbler, The Widgeons I 
and II, the Wirraway, and the Warri- 
gals I and II. Flying Aces, August, 
1944, pages 18, 19, 44-46, 6 illus. 

B-29—Rush! Destination—Japan! 
Robert de Vore. A story. of how 
Brig. Gen. Kenneth Bonner Wolfe as- 
sisted in the development of the B-29 
and later commanded the groups 
that pioneered in the combat use of 
this bomber. In addition to the ac- 
count of his association with the B- 
29’s development and employment, 
the article also contains general bio- 
graphical data on the Chief of the 
Twentieth Bomber Command. Col- 
lier’s, July 22, 1944, pages 20, 58, 2 
illus. 


Personnel 


Labor Relations in Britain. An ac- 
count of wartime labor conditions 
and policies in Britain, with particular 
emphasis on the stimulation of pro- 
duction among aircraft workers. The 
article explains how the British Na- 
tional Service Act operates and out- 
lines the airplane-manufacturing in- 
dustry’s structure of wage standards 
and rates. It also describes various 
employee services and morale-build- 
ing methods that help to increase 
production. Among the services 
noted are canteen, medical, educa- 
tional, and recreational services. The 
review of morale-building efforts in- 
cludes a report of such activities as 
personnel counselling, propagandizing 
among the employees of small com- 
panies, publication of house organs, 
visits of pilots to plants and of work- 
ers to the battle front, showing of 
motion-picture films, use of exhibit 
vans, and dissemination of informa- 
tion by means of bulletin boards. 
Western Flying, July, 1944, pages 46, 
47, 86, 3 illus. 

Women’s Future in Aviation. Al- 
thea “Gerry” Lister. The writer sur- 
veys jobs that will be open to women 
in the commercial aviation field after 
the war. It is her opinion that the 
phases of the business in which the 
majority of women are most likely to 
forge ahead are Traffic and Public 
Relations. Airlanes, July, 1944, 
pages 5, 17, 1 illus. 

The Ace Business. André Berniere. 
Stressing the importance of teamwork 
in air victories, this article explains 
why, nevertheless, individual mili- 
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SHOCK ABSORBING 
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LIGHT LANDINGS 
for Missions of Mercy 


Evacuation of wounded by aircraft has been a major 


development of modern warfare, greatly increasing 


the odds of speedy recovery .. . Wounded men, 
above all, are grateful for the uniformly gentle 
landings provided by Aerols*. . . The ability of 


Aerols to cushion landing shock on these 
‘ flying ambulances forecasts the safety and com- 


fort they will provide in after-the-war aviation. 


THE CLEVELAND PNEUMATIC TOOL Co. 

“PIONEERS FOR 50 YEARS” 
AIRCRAFT DIVISION -« . CLEVELAND 5, OHIO 
Also manufacturers of Cleco pneumatic tools, Cle-Air shock absorbers 


for vehicles, and Cleveland rock drills for mining and constructior 


Speed Victory! Buy MORE War Bonds and Stamps 


AULIC (AIR-OIL) 


LANDING GEAR 
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This plastic shield is used for controlling the internal plating of a Curtiss P-40 landing- 
gear shock strut. 


tary and naval fliers are publicized. 
Itreviews the list of top-scoring Amer- 
ican aces, tells the kind of airplane 
each one pilots and the number of 
enemy planes shot down, and men- 
tions some of the better-known British 
and Russian aces. Methods of de- 
termining ‘‘kills’’ are described. Fly- 
ing, August, 1944, pages 26, 27, 110, 
115, 116, 15 illus. 

The W.A.A.F. Is Five Years Old. 
Group Officer C. M. MecAlery. On 
the occasion of its fifth anniversary, 
the history of the Women’s Auxiliary 
Air Force is reviewed. The brief 
outline includes notes on the W.A.- 
A.F.’s prewar background, organiza- 
tion, training, trades, director and of- 
ficers, officer training, living condi- 


tions, and recreations. The Aero- 
plane, June 23, 1944, pages 706, 707, 1 
illus. 

How Woman Flyers Fight Russia’s 
War. Madelin Blitzstein. Exploits 
of Russia’s female military pilots are 
recorded. The biographies of Marina 
Roskova, Paulina Ossipenko, and 
Valentina Grizodubova are briefed, 
while only the main aviation achieve- 
ments of other Russian women are 
noted. Among the latter group are 
included: E. Bershanskaya, C. Bere- 
zhnaya, Vera Lomako, Valeria Kham- 
yakova, Lilya Litvak, Katya Medni- 


Plastics and Plywood 


Effect of Environmental Conditions 
on Mechanical Properties of Organic 
Plastics. Part II. T. S. Carswell 
and H. K. Nason. The effect of con- 
tinuous heating on the mechanical 
properties of organic plastics is dis- 
cussed in this concluding installment 
of a two-part article. Consideration 
is given to moisture effects, it being 
hoted that the moisture content of 
the atmosphere, like the temperature, 
ls subject to wide variation. The 
ways that chemicals may act on plas- 
ie materials are listed and discussed. 
Chemical changes in plastics caused 
by continuous exposure to light are 
described. Other sections of the ar- 
ticle discuss oxidation, weathering, and 
the time scale of action of the stresses. 
Modern Plastics, July 1944, pages 
125-130, 160, 162, 22 illus. 

Load Characteristics of Cellulose 
Acetate Plastic. Part II. William N. 
Findley. The second part of an ar- 
ticle containing an analysis of the 
load-resisting properties of cellulose 
acetate plastics gives consideration 
to the changes in strength and re- 
‘istance of this material caused by 


kova, Russiko Zhordana, and Eka- 
terina Mednikova. Aviation, July, 
1944, pages 116, 117, 255, 257, 3 il- 
lus. 

age, torsion, and moisture. Results 


of tests on 50 specimens are reviewed, 
with a detailed description of the 
experimental test procedure. The 
preparation involved the immersion of 
25 specimens in water for a period of 
48 hours, the other 25 being placed 
in a desiccator over anhydrous cal- 
cium chloride for 48 hours. The 
specimens were then subjected to 
tests at intervals extending over a 
period of 1 year. Figures are given 
in text and charts showing the reac- 
tion of the specimens to tests for 
compression, elongation, stress, mois- 
ture content, endurance, and other 
properties. Aviation, July, 1944, 
pages 164, 165, 263, 264, 5 illus. 
Polyfibre—A New Approach to 
Molding. W. C. Goggin and R. R. 
Bradshaw. Reference is made to the 
trend in engineering thinking toward 
lighter structures, a goal that the war 
has shown to be desirable. It is stated 
that Polyfibre, developed by The Dow 
Chemical Company, provides engi- 
neers with a new design material with 
which to reach unusually low densi- 
ties. The form of Polyfibre discussed 
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is based on polystyrene and is a fiber 
ranging in size up to 5 microns in di- 
ameter. The characteristics and mold- 
ing properties of Polyfibre are de- 
scribed. Modern Plastics, July, 1944, 
pages 101-107, 164, 166, 24 illus.; 
Plastics and Resins Industry, July, 
1944, pages 3-10, 25-33, 36, 24 illus. 

Outside Looking In. A description 
of how acrylic-plastic models are used 
by the Ford Motor Company to famil- 
iarize students and workers with the 
intricate mechanisms that go into the 
B-24 Liberator. Transparent acrylic- 
plastic blocks are machined to exact 
specifications for assembly with other 
plastic or metal parts. The trans- 
parency of the plastics allows the in- 
terior workings of the mechanisms 
to be seen in their true perspective. 
Modern Plastics, July, 1944, pages 96, 
97, 6 illus. 

Plastic Material for Electroplating 
Shields. Harry W. Tompkins. As 
developed by the Curtiss-Wright Cor- 
poration for various applications, the 
use ‘of plastics in place of rubber for 
shields in electroplating is described. 
Information is given about the ther- 
mosetting plastic with acid-resisting 
qualities which is employed, the tech- 
nique of bonding metal to the plastic, 
and the method of embedding metal 
within the plastic. Among the spe- 
cific applications detailed are those 
involving the use of plastic shields 
in the electroplating of landing-gear 
shock struts and pistons, in the elec- 
troplating of small threaded ends of 
stud bolts, for the internal plating of 
forgings, for various kinds of multiple 
plating, for plating of small parts, 
and to shield the interiorsof fittings 
against plating. Aero Digest, July 15, 
1944, pages 109, 110, 112, 130, 10 
illus. 

Wooden Spar Production. Ronald 
Grierson. This article traces the de- 
sign of a type of electrically heated 
panel used for accelerating the setting 
of synthetic resin adhesives by heat. 
It reviews the earlier methods con- 
sidered possible for this purpose, 
showing why they were rejected, and 
describes a device designed and de- 
veloped by the Northmet Power Com- 
pany at the request of Vanden Plas, 
Ltd. The snchine and the method 
are used in the production of spars for 
the de Havilland Mosquito. It util- 
izes the principles of surface heating. 
The construction, consisting of five 
thicknesses of birch plywood, is de- 
scribed, with information about the 
power required to generate the tem- 
perature that was found to be most 
suitable for the purpose. The writer 
relates how the process was developed 
by experimental work, developing the 
most serviceable kinds of resistors 
and electrical conductors, as well as 
the construction of the specimen 
test panels. The final panel design 
and its temperature control are dis- 
cussed in detail, and tables are given 
showing figures resulting from the 
tests by which the heating power, 
heating time, temperatures, dimen- 
sions, resistance, and other factors 
were worked out accurately. A de- 
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Dare Not Fail... 


... play safe with WELDWOOD GLUE! 


Here’s a bonding agent that can stand 
the stresses and strains of speeds over 
400 miles per hour! 


Weldwood Plastic Resin Glue “makes 


the glue line the safety line”! 


Pound for pound, plywood is stronger 
than steel . . . and Weldwood Glue is 
stronger than the wood it joins. 


Cold-mixing . . . cold-spreading . . . 
cold-setting . . . this modern bonding 
agent speeds production. 


Tremendously strong, yet it sets so fast 
that assemblies joined with Weldwood 


“Makes the 
glue line 
the SAFETY line” 


Glue can be light worked a few hours 
after clamping 


Where light weight is a consideration 
(and where isn’t it in aircraft? ) 
glued joints are lighter than riveted 
ones. 


Now .. . in the 400-mile-an-hour-plus 
combat planes . . . and in the post-war 
plywood flivver plane that air-minded 
America is waiting for... Weldwood 
Glue has, and will continue to have, an 


important place. 


Perhaps you have an important place 
for this modern bonding agent. Write 
or send coupon below for literature. 


WELDWOOD 


PLASTIC RESIN 


WATERPROOF GLUE 


55 West 44th Street 
New York 18, N.Y. 


UNITED STATES PLYWOOD CORPORATION, Weldwood Glue Dept. 146 


Please send literature, sample Address 
and prices on Weldwood Glue. 


Name 


Company 


My Regular Source of Supply is 


1944 


scription is also given of the electricg| 
control equipment and the wiring 
connections employed. Aircraft Pro. 
duction, July, 1944, pages 337-344. g 
illus. 

High-, Low- and No-Pressure Lam- 
inates. Carrol C. Sachs. Types of 
laminates available to the designer 
and fabricator, their methods of fab. 
rication, and the economic design 


| limitations of each are discussed. Itig 


noted that while high-pressure lamin. 
ating is well established, with many 


| years of application in certain fields, 


| group are summarized. 


low-pressure and no-pressure laminat- 
ing are recent industrial develop. 
ments. Sections of the article refer 
to the history and developments of 
laminating processes, the equipment 
used, materials, impregnation and 
handling, and cure cycles. Modern 
Plastics, July, 1944, pages 80-82 
172, 174, 7 illus. 

The Acetylene Thermoplastics. G, 
FitzGerald-Lee. The composition and 
general characteristics of the various 
plastics belonging to the acetylene 
The article is 
intended to provide designers and 
technicians who are not chemists with 
practical information about a class of 
plastic materials which is widely used 
in airplanes today. Aircraft Engi- 
neering, June, 1944, page 163. 


Postwar Aviation 


Three International Policies— 
Which Will We Have? A. A. Hart- 
sinck. Three separate views advo- 


cated by U.S. air transport compan- 
ies with regard to the manner in which 
the United States should conduct 
postwar international air transport 
operations are reported. The views 
are those of (1) 17 domestic air lines, 
who have formed a political-action 
committee urging open competition; 
(2) Pan American Airways, which 
favors a ‘‘chosen instrument”’ policy; 
and (3) United Air Lines, which has 
proposed one “U.S. Flag Airline” 
which would be formed by the co- 
operation of all lines, with each allo- 
cated distinct zones of operation. 
The group’s position is expressed by 
a five-point program; Pan Ameri- 
can’s, by statements of its president; 
and United Air Lines’, by recommen- 
dations made as a result of surveys 
conducted by its research groups. 
Aviation, July, 1944, pages 191, 274, 
275, 277. 

The Post War Airplane. [n order 
to judge more accurately the trends 
in the design of transport planes, Te 
cent developments are reviewed. Ten 
important aeronautical developments 
expedited by the war effort are listed. 
The results of a survey conducted to 
obtain the point of view of the alr 
lines regarding the fundamentals af- 
fecting postwar aviation are outlined. 
It is stated that the air lines will oper 
ate three types of equipment, com- 
prising two types of twin-engined 
landplanes for feeder service and short 
trips and four-engined landplanes for 


| transcontinental and transoceanic serv- 


ice. These are described and their 
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Before costly and intricate amplification is included in tomorrow's 
circuits, check the SENSITROL and other WESTON Sensitive 
telays. More than likely, you’ll find amplification unnecessary . . . 
that a tiny Sensitrol relay will give you the positive control you 
seek. For SENSITROL Relays, which in pre-war days controlled 
at values low as 2 microamperes, now provide positive control at 
input values of a far lower order. This extreme sensitivity, plus the 
other virtues of the Sensitrol such as its cost and weight saving, 
and its trouble-free operation, may be just the thing to round-out 
or make entirely practical the device or circuit you have in mind. 

Why not obtain all the facts on “what’s ahead” in sensitive 
telays and indicating instruments by contacting WESTON today. 
Check with them, too, for all war instrument requirements. 


WESTON 
RELAYS 


in pre-war days provided 
positive control at energy 
levels low as 2 microam- 
peres...foday are many, 
many times more sensitive! 


*Sensitrol — A registered trade-mark des- 
ignating the contact-making instruments 
and relays, the contacts of which are mag- 
netic, as manufactured exclusively by the 
Weston Electrical Instrument Corporation. 


Laboratory Standards .. . Precision DC and Specialized Test Equipment... Light 
AC Portables .. . Instrument Transformers Measurement and Control Devices... 
++. Sensitive Relays... DC, AC, and Exposure Meters...Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermometers. 


Weston Electrical Instrument Corporation, 687 Frelinghuysen Ave., Newark 5, N. J. 
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the open hearths 


? 


eyed inspectors check and 


double Roebling Control Cable. That’ 


ROEBLING’S WIRE SPECIALISTS have worked bench-to-bench with 
aeronautical engineers for over thirty years in the scientific devel- 
opment of finer aircraft wire. 


The result of this close co-operation is clearly apparent in the 
preference shown—in shop after shop—for Roebling specialized 
wire products ...a single source of supply and undivided respon- 
sibility for Control Cord and Strand, Terminals, Complete Swaged 
Assemblies, Control Casing, Special Wires and Cables, and Slings. 


Aircord Division 


JOHN A. ROEBLING’S SONS COMPANY, Trenton 2, New Jersey 


Branches and Warehouses in Principal Cities 


ROEBLING 


WIRE ROPE AND STRAND * FITTINGS * AERIAL WIRE ROPE SYSTEMS * COLD ROLLED 
STRIP * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS * ROUND 
AND SHAPED WIRE * ELECTRICAL WIRES AND CABLES * WIRE CLOTH AND NETTING 
AIRCORD, SWAGED TERMINALS AND ASSEMBLIES * SUSPENSION BRIDGES AND CABLES 
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characteristics are tabulated. Weight 
Engineering, Summer, 1944, pages 5, 6, 
2 illus. 

A Preface to Postwar Planning. 
Part VI, Cut-Backs and Reconver- 
sion. George E. Haddaway. The 
sixth article in a series discussing the 
yarious problems that require solution 
in the establishment of a sound post- 
war aviation program for the United 
States. The writer urges that an im- 
mediate plan be set up by the Govern- 
ment for the intelligent and orderly 
termination of war contracts and re- 
conversion of industry back to peace- 
time operations. He points out that 
the aircraft industry is particularly 
vulnerable to the effects of procras- 
tination and confusion in formulating 
cutback and reconversion policies. 
Commending certain developments 
by Governmental agencies as steps 
in the right direction, he states that 
they are, however, meaningless with- 
out a master plan dealing in the fun- 
damentals of reconversion set 
forth in the Baruch-Hancock report. 
Southern Flight, July, 1944, pages 30, 
31, 1 illus. 


Private Flying 


Wanted—Private Flyers’ Amphi- 
bian. L. P. Sharples. The Chairman 
of the A.O.P.A. Executive Committee 
demonstrates why the promotion of 
postwar private flying requires the 
development of an amphibian plane 
for personal use. He also outlines 
specifications for such an aircraft. 
The model he proposes would cost 
about $2,000, cruise at around 125 
m.p.h., and operate at a cost of about 
one-third more than a similar land- 
plane. Flying, August, 1944, pages 
66a-66ce, 3 illus. 

Lengthening the Working Day. 
Leighton Collins. The thesis of this 
article is that the peacetime profit 
possibilities for operators of light 
planes may be increased by popular- 
izing night flying. Noting that up 
until the present time flying hours 
for the majority of private pilots have 
been limited to the few daylight hours 
outside of workday schedules, the 
writer suggests that private fliers 
can be persuaded to fly in their recrea- 
tional evening hours through sales 
appeal and by emphasizing safety 
features. For this purpose he recom- 
mends the following safety features 
for the airplane: shoulder harnesses, 
more wing spread, increased strength 
in seats and belts, slight increases in 
the strength of the cockpit structures, 
and better placing of equipment 
within the cockpit. He also discusses 
the advantages offered by more ade- 
quate lighting equipment for the 
light planes and the airports from 
which they operate. Air Facts, 
August, 1944, pages 9-13. 

_Lightplane Analysis: Cost. James 
C. Hart. Methods by which the cost 
of postwar light planes may be lowered 
are outlined. The factors discussed 
include the following: production 
efficiency and short cuts; reduced 
cost of raw materials through greater 
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use; new ways of reducing the air- 
plane’s weight; volume production 
through sales and the contributing 
items of utility, safety, and the avail- 
ability of landing facilities, which will 
help to promote more sales; stand- 
ardization of parts; elimination of 
handwork; volume-purchasing abil- 
ity on the part of the light-plane 
manufacturers; and design improve- 
ments. Air Trails, September, 1944, 
pages 32, 33, 56, 99, 100, 4 illus. 


So You Are Going to Buy a Used 
Airplane. Joe Chase. Prospective 
buyers of used airplanes are advised 
to check, before purchasing, certain 
items that most commonly require 
attention in used aircraft. The writer 
also estimates what the average cost 
of repair is in each case. Compo- 
nents and accessories recommended 
for consideration are the propeller, 
engine, landing gear, tires, fabric, 
wings, carpet and upholstery, lights 
and battery box, glass or pyralin, in- 
struments, and radio. It is also sug- 
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gested that the prospective buyer 
consult the C.A.A.’s Airworthiness 
Directive and Airworthiness Bulle- 
tins applicable to the particular air- 


craft. Air Facts, August, 1944, pages 
60-66. 
Lightplane Analysis: Safety. 


James L. H. Peck. The writer offers 
his ideas on the type of plane that 
will be required for postwar private 
flying and discusses the factors that 
will affect its acceptance and popu- 
larity. Performance, safety, utility, 
and cost are considered. In tracing 
the design and engineering trends to- 
ward safer light planes, the writer 
marks the elimination of the air- 
plane’s rudder, the use of slots in the 
leading edge of the wing, the employ- 
ment of wing flaps, the limiting of 
elevator travel, the application of tri- 
cycle landing gear, and the attain- 
ment of greater visibility through the 
use of plastics. Air Trails, Septem- 
ber, 1944, pages 36, 37, 68, 72, 74, 3 
illus. 


Production 


Tooling Dock Technique Saves 
Time, Speeds Accuracy. Leland A. 
Bryant. Principles of employing mas- 
ter tooling docks in the assembly and 
checking of jigs and fixtures are ex- 
plained.. In addition, the economies 
and improvements in_ production 
which were derived by Consolidated 
Vultee Aircraft Corporation through 
the use of this manufacturing tech- 
nique are reported. The dock is de- 
scribed as a _ three-dimensional re- 
production of the loft grid lines or 
planes of the structure. Its dimen- 
sional positioning in any of the three 
geometric planes is accomplished by 
means of coordinated strip and index 
templates, generally referred to as 
dock templates. Since a permanent 
record of each fixture exists in the dock 
templates and since the dock is un- 
changing, it is only necessary to reset 
the templates in the dock to check, 
realign, or duplicate the original fix- 
ture. 


Besides speeding up the entire 
building process, it is claimed that the 
use of a master tooling dock enables 
the attainment of dimensional toler- 
ances seldom before considered prac- 
ticable. It is stated that the dock 
facilitates precision duplication of 
lofting; provides automatic coordina- 
tion in the making of both fixtures 
and prototype assemblies; and elim- 
inates the need for transits, surface 
plates, and height gauges. The master 
tooling dock technique is credited 
also with providing a means of pre- 
cision checking and - with speeding 
the duplication of previously fabri- 
cated fixtures. Aviation, July, 1944, 
pages 152-154, 263, 7 illus.; ‘‘Master 
Tooling Dock Facilitates Assembly 
Fixture Building,’ Thomas A. Dick- 
inson, Aero Digest, July 1, 1944, 
pages 76-79, 130, 132, 9 illus. 


Tolerances and Allowances for In- 
terchangeable Assembly. Frank M. 
Mallett and Robert H. Lundberg. 
Interchangeable assembly, as affected 
by tolerances on the dimensions that 
locate the mating elements, is con- 
sidered in relation to the tolerances of 
the male and female dimensions. 
Algebraic relationships are derived 
between least play in attaching ele- 
ments and tolerances on dimensions 
locating the attaching elements. 
Tables are included which give the 
tolerances that can be used for the 
common bolt sizes when the attaching 
elements contain two or more holes. 
Product Engineering, July, 1944, pages 
477-481, 7 illus. 

Hole Piercing Proves Faster—and 
Cheaper. Part I. Herbert Chase. 
In the first of two articles, The Glenn 
L. Martin Company’s methods of 
utilizing punch-and-die procedures for 
piercing rivet holes are reviewed. 
Demonstrating the advantages of the 
technique over drilling for certain ap- 
plications, the writer tells how the 
company combines it with a conveyer 
belt line system to simplify and facili- 
tate the production of small assem- 
blies. It is pointed out that, in addi- 
tion to affording savings in tooling 
expense, piercing procedures substi- 
tuted for drilling produce holes which, 
when properly made, have smoother 
walls, are sized more precisely, yield 
superior joints, and require no burring. 
Aviation, July, 1944, pages 161-163, 
262, 6 illus. 

When Loads on the Production 
Chain Go Up, Don’t Let Spares Be the 
Weak Link! Operating procedures 
of the Spare Parts Control and Ship- 
ping Department of North American 
Aviation’s Texas Division are out- 
lined. The article traces the depart- 
ment’s work flow step by step, listing 
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the functions of each “‘zone.”’ It is 
reported that the department’s sys- 
tem of material handling and dis- 
tribution, recommended by the Army, 
has effected a timesaving of 75 to 90 
per cent. Wings, August, 1944, 
pages 1149-1151, 3 illus. 

Flow-Line Production of the Doug- 
las Havoc. Thomas H. Brennan. An 
account of the methods used at the 
Douglas Santa Monica plant to speed 
production of the Havoc. The article 
describes how a mechanized assembly 
line 7,800 ft. long was compressed 
into. a 700-ft. building. The flow-line 
production sequence is illustrated by 
means of adiagram. Industrial Avia- 
tion, July, 1944, pages 51-54, 56, 57, 
68, 10 illus. 

Copper Brazing. T.L. Davies. As 
employed by a British subcontractor, 
the application of copper brazing to 
the manufacture of aircraft compo- 
nents is reviewed. Explaining the prin- 
ciples of the process, the writer sum- 
marizes its advantages, outlines the 
method of procedure, and describes 
the equipment used. He discusses the 
factors upon which the strength of 
the brazed parts depends, covering 
the questions of joint clearances, dis- 
tortion, and suitable materials. In 
addition to indicating the part played 
by gas atmospheres in the successful 
operation of the process, he also 
gives specific examples of small air- 
craft parts that are produced by cop- 
per-brazing methods. Aircraft Pro- 
duction, July, 1944, pages 346-351, 
18 illus. 

Making Zinc Alloy Aircraft Forming 
Dies. Gerald E. Stedman. An ac- 
count is given of the practical tech- 
niques and methods employed by 
North American Aviation, Inc., to 
make zinc-alloy blanking and forming 
dies. It is explained that three types 
of Kirksite dies are employed: (1) 
quick-tooling cast Kirksite blanking 
dies; (2) conventional blanking dies; 
(3) cast-forming dies for drop-hammer 
or stretch-press use. Steps in the 
casting of Kirksite dies are outlined. 
The production of blanking dies for 
larger work is described. Metals and 
Alloys, July, 1944, pages 83-88, 6 
illus. 

Silver Brazing of Tools and Gauges. 
Frederic L. Woodcock. <A discussion 
of the methods and materials used 


in the work of tool conservation 
and repair gives particular infor- 
mation about brazing with silver. 


The basic principles of a tool-reclama- 
tion program are outlined and a de- 
tailed description is given of this 
method of brazing. Its advantages 
are shown to result from the low 
working temperature and the free- 
flowing properties of the metal. The 
article deals with the application of 
the method in tool-repair work, the 
technique for repairing broken tools, 
the method of heating, and the econo- 
mies to be achieved in the making of 
new tools. Metals and Alloys, July, 
1944, pages 78-82, 9 illus.; ‘‘Hints 
on Brazing,” by H. H. Griffith, The 
Welding Journal, July, 1944, pages 
624-626, 2 illus. 
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Aluminum spinning with an off-center chuck. 


the spun article is small. 


Current Aluminum Alloy Rolling 
Practice. Comdr. H. F. James. It 
is noted that the demands for alu- 
minum-alloy sheet for all-metal air- 
craft have brought about a complete 
reorientation of the British aluminum- 
rolling industry. Developments in 
the aluminum-rolling industry are Te- 
viewed, and improvements in rolling 
practice and rolling machinery are de- 
scribed. Illustrationg of rolling mills 
are shown and a typical layout of a 
light-metal rolling mill is given. The 
Engineer, June 2, 1944, pages 420 
422, 4 illus. 


Designing Castings and Forgings. 
Part II—Die, Pressure, Mold, and 
Centrifugal Castings. James E. 
Thompson. The second article in a 
series on the design of aircraft castings 
and forgings details the design con- 
siderations, processing methods, ad- 
vantages, and applications of die and 
centrifugal castings. For die cast- 
ings, the fundamental design consider- 
ations are that 1) the part be di- 
visible by a longitudinal ‘‘parting 
plane” into two portions, with all 
surfaces drafted away from each side 
of this’ plane 2) extreme section 
variations be avoided; (3) all cores 
avoid backdraft and be located 90° 
to the parting plane where possible 
or parallel to the parting plane as a 
second (4) the overall 
dimensions be kept within the maxi- 
mum capacity of available die-casting 
equipment. Thi 


choice and 


basic design con- 
siderations listed for centrifugal cast- 


ings are that 1) the part be capable 
of reasonable dynamic balance about 
an axis of rotation; (2) the axis of 
rotation be a central opening through 
the casting wherever possible; (3) 
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Photograph Courtesy Aluminum Company of America 
This chuck is used when the opening in 
It has the same contour as the finished spinning, but, being off 
center, the tool presses against one side only. 
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if the central opening must be less 
than 1 in. in diameter, it must be 
spun solid and later machined; (4 
the central opening must be truly 
circular; (5) unrestricted metal flow 


be provided from center to outside 


edge; (6) small cores must not be 
used; and (7) cores must be as close 
to the axis of rotation as practicable. 
Western Flying, July, 1944, pages 58 
61. 62, 64, 104, 10 illus. 


Hawker Typhoon. PartIV: Track 
Assembly System for the Fuselage: 
Final Assembly. Wilfred E. Goff. 
This is the fourth and final install- 
ment of an article dealing with the 
production processes employed by 
the Gloster Aircraft Company Ltd. 
in the manufacture of the Hawker 
Typhoon. Containing an account 
of the work done on the fuselage as- 
sembly track and concluding with a 
description of the final assembly pro- 
cedures, it follows three previous 1n- 
stallments that have been concerned 
with wing manufacture, the building 
of the fuselage, and the assembly oi 
the various components of the tail 
unit. This installment gives infor- 
mation about the complete installa- 
tion of the Typhoon’s power unit, 
equipment, hydraulic and _ electric 
connections, as effected on an inter- 
mittently moving line and according 
to a fixed time schedule. It also de- 
scribes how subassemblies and smaller 
units are brought into the line at 
points adjacent to the station at 
which they are fitted by means 0 
subsidiary feeder lines arranged along- 
side the main track. An outline ol 
the work done at each station is given. 
Aircraft Production, July, 1944, pages 
325-331, 17 illus. 
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N ight- letter cargo 
for bonus payloads 


Variations in rail traffic are met 
simply by adding or removing cars. 
But the fixed capacity of an air- 
plane demands full loads for maxi- 
mum economy, 

A constant backlog of air express 
for deferred departure at “Night 
Letter” rates offers one possible 
means of achieving capacity loads. 
Shipments could be bulked for 
common destinations to fill in on 
non-capacity flights leaving within 
afew hours. Such a service could 
assure second morning delivery 
Virtually anywhere in America. 

The reduction of air cargo rates 
Will necessarily be a gradual, cut- 
and-try process. The “Night Letter” 
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POWERS 


plan would be in essence a “com- 
modity” rate on space available on 
off-hour flights and would not en- 
tail wholesale rate revision. 

Wright believes that the full load 
is the key to the gradual reduction 
of all air traffic rates. To that end, 
Wright Cyclones offer a payload 
bonus of one or more passengers 
in the weight of each engine. With 
lower fuel consumption and main- 
tenance costs, world-wide operation 
demonstrates the fact that Wright 
Cyclones pay their way. 


Wright Aeronautical Corporation 
A Division of Curtiss-Wright Corporation 


Paterson, New Jersey, U.S.A. 
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Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 
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“Every Pound Saved on a Delta Airliner 
Has a High Monetary Value’ 


SAYS GEORGE R. CUSHING 
OPERATIONS MANAGER 


DELTA AIR LINES 


“The value of a pound of pay load during the life 
of an airliner has been variously estimated. The 
exact value will, of course, vary with the degree of 
utilization of the equipment. 

“Certainly, during this period of capacity loads, 
every pound which can be saved has a high mone- 
tary value, and will at times be priceless. 


“A few pounds saved may mean that another 
soldier gets home for his last leave, that another 
war-valuable shipment of express gets through on 
time, or that another sack of mail can go aboard. 
In Delta we prefer not to express such things in 
dollars and cents.” 


Send for Free Boots Weight-Saving Booklet Today 


Actual weights of over 250 different self-locking 
nuts used in aircraft, comprehensively reviewed for 
the convenience of aircraft designers, engineers, 
operating and maintenance personnel. Copy will 
be sent you, free, on request. 


Motion Picture —“All Work And No Play"—1I6 mm. sound — 30 minutes 
Write for information 


BOOTS SELF-LOCKING NUTS 


D 
With Their Boors On —Lighte- 
Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. B 


Representatives in New York Chicago Detroit Buffalo Indianapolis 


Los Angeles 


BOOTS NUTS SAVE UP TO 60 LBS. 
PER PLANE 
e Being all metal, they are TOUGHER 
and SAFER as well as LIGHTER. 
¢ Can be used over and over again. 
“Outlast the plane.” 
¢ Now used on every type of military 
aircraft. 
e Will be standard on commercial planes 
after Victory. 
e Approved by all government aviation 
agencies. 
BOOTS WING- STYLE “i 
HEX NUT jaa 
(W6S. 8-32) 
The comparable fiber- 
collar nut is 96.4% 
heavier than this all- 
metal self-locking 
steel nut. 
Kansas City Dollas Toronto Montreal! Vancouve 
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Sperry Gyrosyn Compass 


The Directional Gyro 
with Magnetic “Sense” 


See diagram on shadow of airplane above. 


G R F 
GYROSYN COMPASS REPEATER ~— for remote 
installed on pilot's in- indication. Up to six may 


strument panel or at nav- be used. 
igator’s station. 


FLUX VALVE— mount- 
ed in wing tip. Weighs 20 
ounces, 


Accurate! Reliable! Light Weight! Low Maintenance ! 


7 Sperry GYROSYN Compass is a directional 
gyro synchronized with the earth’s magnetic 


field. 


It combines the functions of both a Directional 
Gyro and a Magnetic Compass... deadbeat indi- 
cation, accurate magnetic headings . . . without 
northerly turning error or resetting. 


The GyROsYN Compass is an electrically driven 
directional gyro precisely controlled by a Flux 
Valve to indicate magnetic heading directly or 
through Repeaters. 


The Flux Valve is a device for detecting the 
direction of the earth’s magnetic field. Its design 
provides light weight, hermetic sealing, and small 
size for rigid mounting in the wing tip. It has no 
rotating parts. 


The GyRosyNn Compass weighs only 10 pounds 
including one Repeater. Provision is made for 
additional repeaters and for furnishing azimuth 
stabilization required by any other equipment. 


Sperry Gyroscope Company 


INC. 


GREAT NECK, NEW YORK e¢ DIVISION OF THE SPERRY CORPORATION 


GYROSCOPICS ELECTRONICS AUTOMATIC 


COMPUTATION 


SERVO-MECHANISMS 


Grahams Kaye 
3 
4 
—~ 
» 
= 
Ne 
4 ‘ 
CC 


88 AERONAUTICAL 


ENGINEERING REVIEW 


SEPTEMBER, 


1944 


ALUMINUM’S “PORT OF EMBARKATION”—out- 
side Reynolds’ great plant at Listerhill, Ala., millions 
of pounds of aluminum ingots await their swift trans- 
formation into sheets for airplane wings, foil to protect 
supplies, hundreds of other uses. Reynolds has rolled 
more light-gauge aluminum than any other company. 


A shortage turns into abundance...and America gets more efficient weapons 


HEN snarling Axis planes swarmed over 
Europe’s sky, they thundered out the 
inescapable fact that this was to be a war of 

* light metals—of aluminum. 


At that time, Germany was making three 
times as much aluminum as the United States. 


This was a plain warning of peril to America. 
Heeding it, Reynolds Aluminum went into 
action. On its own resources, Reynolds set up 
huge new aluminum plants . . . started the 
long fight to end a shortage of aluminum that 
could be disastrous for this country. 


Today, the success of this struggle is appar- 
ent in one great fact of American aluminum 
production... output is now more than enough 
to fulfill minimum war needs—that is, alumi- 
num for our growing thousands of warplanes. 


The hard-won abundance of this vital metal 
ii means that aluminum can now be 
’ applied to dozens of uses where 
lightness plus strength will mean a 
more efficient weapon for airfield 


landing mats; gun mounts; cartridge cases; 


hundreds of other war uses. 

°THE FUTURE THAT COUNTS MOST” 
Reynolds has its plans, and its definite pro- 
gram for peacetime application of aluminum’s 
magic to hundreds of new uses; but the men 
of Reynolds have taken to heart the words of 
Robert P. Patterson, Under Secretary of War 
.-- The future that counts most.” said Mr. 
Patterson recently, “is that stretch of time 
between this day and that day on which the 
last shot of this war will be fired. 


**Aluminum, alone of the three controlled 
materials, is meeting production schedules on 
military requirements; but for any of us to 
interpret this as a signal to take it easy is an 
error. Our opportunities to serve our fighting 
men can be as inexhaustible as is our debt to 
them for what the y do.” 


Reynolds intends to meet this challenge— 


to produce, in its 40 plants, for “the future 
that counts most.” 


WEAPON OF AIRBORNE INVASION... 
airfield landing mats, potent weapons ol 
attack, are now made of tough aluminum 
alloys, strong enough to withstand the 
jounce of giant bombers. 

REYNOLDS METALS CO., 


Aluminum and Parts Div., Louisville 1, Ky- 
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Hot Forming of Magnesium Alloy 
Sheets. E. P. Resos. A summary is 
given of extensive experimental in- 
vestigations carried out by Consoli- 
dated Vultee Aircraft Corporation to 
obtain data on the possibilities for the 
use of magnesium alloys in aircraft 
structures. 

Briefly stated, some of the con- 
clusions arrived at are: (1) With 
proper equipment, magnesium-alloy 
sheets can be formed at elevated 
temperature to nearly any shape 
commonly formed in aluminum al- 
loy. (2) Complete structures can be 
constructed from magnesium alloy 
with a considerable saving in weight 
and a decrease in stiffness if 0-1 alloy 
extrusions in the heat-treated and 
aged conditions are used for concen- 
trated members. However, there is 
some question as to whether the 
weight-saving in severely formed 
members is sufficient to balance the 
extra expense and complications re- 
quired for hot forming. (3) The use 
of magnesium alloy for wholly shell- 
type structures can be recommended 
in cases where stresses are high enough 
to justify thick skin and where the 
radius of curvature is small enough to 
result in high compressive strength. 
(4) The use of magnesium alloy for 
tabs and trailing edge ribs in control 
surfaces results in great weight-sav- 
ing. (5) The calculated weight-saving 
will not be realized entirely because 
the weight of finishing material re- 

uired for magnesium alloy is ordinar- 
ily greater than that for aluminum 
alloy. (6) Are welding is entirely 
possible, particularly in heavy sheet 
and bulky fittings. Forming opera- 
tions, such as drop-hammer forming, 
hydraulic-press forming, brake bend- 
ing and dimpling on a number of 
magnesium alloys of different charac- 
teristics and thicknesses are described. 
The Iron Age, July 27, 1944, pages 
42-48, 9 illus. 

On to Victory! In the first of two 
special aircraft-production sections, 
reviews are given of processes and 
methods developed by numerous air- 
craft plants for the more efficient 
production of various airplane com- 
ponents. The section is composed of 
different articles by executives of 
various aircraft companies, explain- 
ing details of the particular processes 
and what has been accomplished 
through their use. The articles are 
illustrated by photographs and draw- 
ings. The titles of the articles are 
self-explanatory, as follows: ‘Plastic 
Punches Facilitate Lockheed Metal- 
Forming,” by George H. Prudden, 
Lockheed Aircraft Company, Fac- 
tory “A”; “Boeing Technique in 
Stretch-Forming Rolled and Extruded 
Shapes,” by Boyd K. Bucey, Boeing 
Aircraft Company; ‘Rubber Sheet- 
Ing Speeds Up Martin Stretching 
Operations,” by Harry F. Vollmer, 
T e Glenn L. Martin Company; 
“Milling Douglas Integral-Eye Spar 
Caps from Rolled Billets,” by N. A. 
Lombard and G. R. Gwynne, Doug- 
las Aircraft Company; ‘‘Hot-Form- 
ing Magnesium Plates at Northrop,” 
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by Paul Hawley and Robert L. Gun- 
ter, Northrop Aircraft, Ine.; ‘“Ther- 
mo-Elastic Forming Airplane Parts 
from Phenolic Plastics,” by W. I. 
Beach, North American Aviation, 
Inc.; ‘Consolidated Vultee Bucking- 
Bar Development Expedites Produc- 
tion Riveting,” by E. P. Myers, Con- 
solidated Vultee Aircraft Corpora- 
tion; ‘Expediting Curtiss-Wright 
Heat-Treating, Anodizing and Plat- 
ing... .,” by E. K. Fry, Curtiss- 
Wright Corporation. Machinery, 
July, 1944, pages 135-198, 92 illus. 

Graphic Cost Analyses Guide Selec- 
tion of Casting Method. Some of the 
production cost data compiled by the 
El Segundo engineering department 
of Douglas Aircraft Company, Inc., 
are given. The effect of quantity-on 
costs of casting various parts by dif- 
ferent methods is shown graphically, 
and detailed costs for producing the 
finished part are tabulated. It is 
shown that by means of such analyses 
for various quantities of typical de- 
signs little time is required to deter- 
mine the most economical method for 
the production of any specified quan- 
tity of a given part. Product Engi- 
neering, July, 1944, pages 484-488, 4 
illus. 

Non-Ferrous Metal for Blanking 
Tools. Details are given of a method 
of using a zine alloy, known as K.M. 
alloy, for blanking tools. The article 
has particular reference to light-alloy 
forming stock for the aircraft indus- 
try. It is stated that blanking dies 
can be manufactured in a fraction of 
the time previously taken with steel 
tools. Because of the cheapness with 
which these tools can be manufac- 
tured in the blank and pierce form, 
drill jigs are unnecessary, which means 
a saving in the number of tools re- 
quired per component. It is explained 
that the construction of these blank- 
ing dies is such that their weight is 
considerably less than those of the 
older type, resulting in easier handling 
for storage and setting purposes. 
The new alloy used in these tools 
can be recovered by remelting after 
the tools are no longer required, and 
the metal can be used for casting new 
tools. Sheet Metal Industries, June, 
1944, pages 1019-1035, 23 illus. 

Prefill Injection System for Die 
Castings. Fred C. Ziesenheim. How 
the scope of die-casting is being 
broadened by the introduction of the 
prefill injection method of producing 
nonferrous castings. It is explained 
that this method makes’ possible the 
die-casting of larger and heavier parts 
from aluminum, magnesium, and cop- 
per alloys, which in the past have 
been made by sand or permanent 
mold casting. The vertical elimination 
of porosity results in castings of 
greater strength and utility. Die- 
casting machines of the prefill injec- 
tion type are described, and aircraft 
parts made by the process are illus- 
trated. The Iron Age, July 13, 1944, 
pages 66-69, 130, 6 illus. 

Methods for Forming Sheet Alumi- 
num. Part III. This is the conclud- 
ing installment of a three-part article 
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in which the techniques of sheet- 
metal forming are described. Part 
III details the blanking and piercing 
processes by which sections are cut 
from the sheet-metal stock for use in 
subsequent forming operations. Vari- 
ous methods of blanking are noted, 
including blanking by power-driven 
presses (which is stated to be the most 
common method used for aluminum), 
blanking with shears, blanking by use 
of routing equipment, and the Guerin 
method of blanking. In describing 
the piercing operations, the article 
differentiates between piercing and 
perforating. Recommendations with 
regard to correct procedures of blank- 
ing and piercing are given, in addition 
to data on the type of equipment that 
is required. Two tables supplement 
the article: one includes a list of 
punch and die clearances; the other 
shows suggested scrap allowances on 
the sides and between blanks for 
various gauges and diameters. Avia- 
tion, July, 1944, pages 166, 167, 264, 
267, 6 illus. 

Aircraft Engine Forging Operations. 
William V. Humphrey. A descrip- 
tion of how the Dodge Chicago plant 
of the Chrysler Corporation is now 
producing all its own forgings to 
speed the production of 18-cylinder 
Wright aircraft engines for the Super- 
fortress. The sequence of operations 
in the forging of the three crankcase 
sections is described. Industrial Avia- 
tion, July, 1944, pages 58, 59, 5 illus. 


Propellers 


Wooden Blades. L. G. Fairhurst. 
This article deals with the weight- 
savings that can be made in the pro- 
pellers of postwar civil transport 
planes through the use of compressed 
wooden blades instead of metal ones. 
Surveying design requirements for 
propellers of postwar air liners, the 
writer indicates the various advan- 
tages of the wooden blade. Among 
these he stresses the weight-saving 
feature for optimum economical oper- 
ation, particularly where heavier types 
of aircraft are concerned. Perform- 
ance, operation, and maintenance 
features of the wooden blade are also 
noted. 

The article includes a brief deserip- 
tion of wooden-blade construction. 
In addition, it offers appraisals of 
specific savings in weight and money 
that can be obtained by using wooden- 
blade propellers on the following post- 
war civil aircraft types: (1) twin- 
engined feeder-line plane, (2) four- 
engined air liner, and (3) superair- 
liner or seaplane. Flight, June 29, 
1944, pages 697, 698, 4 illus. 

Service and Inspection of Electric 
Propellers. Edward J. Clement. Fol- 
lowing a brief description of the con- 
structional features of electric pro- 
pellers, some of the steps in the field 
inspection and servicing of a typical 
model are listed. The information is 
given in the form of illustrated charts 
classified under the heading ‘‘What to 
Check,” with corresponding lines giv- 
ing topical directions under the head- 


Ki 
, 
3 
ns 


Phillips 


flight test program 


actual 


Phillips 
AVIATION GASOLINE 


previous 

formation 
heat-treat 
Jers and p 


illus. 


Electro 
Reiches. 
methods « 
High 
Maintena 
tached to 


> and basec 


Ist I. & N 
radio ant 
install an 
beyond t 
personnel 
tion. The 
of these « 
install an 
electronic: 
August, 1 
Antenn: 
craft. Wi 
series of a 
selection 
tenna sys 
writer de 
anced-T,”’ 
for the ra 
type for t 
antenna | 
reception. 
ments tha 
tures of 
tageous n 
Air Pilot 
pages 24— 


Re 


Thrust 
Cedric Gi 
to the us 
nozzle dev 
ity and 
stated tha 

applies 
rocket-gur 
transporta 

feasibl 
The write 
tation, 1k 
tubes, m 
menters, 
Astronaut: 
6 illus. 

Rocket 
Parts I 
contains a 
of rocket- 
plied to ai 
Ments fror 
first Worl 
Officer, 

french ty 

ve been 


ing “Wha 
give close 
operation 
July, 194¢ 
Heat 

| peller Ble 
| of the f 
operation: 
ing, July 

|| 

| 

| 
| 
| 
| 
| 


ing “What to Do.” The illustrations 
| give close-up views of the various 
operations. Aviation Maintenance, 
‘July, 1944, pages 53-58, 18 illus. 

' Heat Treating Hollow Steel Pro- 
peller Blades. A supplement to a 
‘previous article gives additional in- 
Formation about the furnaces used for 
heat-treating Curtiss-Wright propel- 
‘ers and propeller hubs. Illustrations 
the furnaces and_ heat-treating 
operations are shown. Steel Process- 
Ding, July, 1944, pages 445-447, 5 
4 illus. 


Radio 


Electronics—in a Hurry. Lt. L. 
)Reiches. The functions and working 
methods of the Signal Corps’ Ist Very 
"High Frequency and Installation and 
"Maintenance Unit are described. At- 
tached to the Air Service Command 
'and based at Robins Field, Ga., the 
' Ist I. & M. sends out trained teams of 
radio and electronic specialists to 
' install and service apparatus that is 
| beyond the scope of lower-echelon 
| personnel in various theaters of opera- 
‘tion. They also teach the personnel 
of these operational theaters how to 
install and maintain the radio and 
electronics equipment. Air Tech, 
> August, 1944, pages 52, 56, 1 illus. 
Antenna Installations for Civil Air- 
craft. William P. Lear. In the second 
" series of articles on aircraft radio, the 
selection and installation of the an- 
tenna system are discussed. The 
| writer describes the ‘whip,’ “‘bal- 
anced-T,” and “‘L” types of antenna 
| for the radio-range receiver, the ‘“V”’ 
| type for transmission, and the “reel’’ 
antenna for either transmission or 
reception. He advises on the require- 
ments that each type fulfills, the fea- 
tures of each, and the most advan- 
tageous methods of installing them. 
Air Pilot and Technician, July, 1944, 
pages 24-27, 9 illus. 


Reaction Propulsion 


Thrust Augmentors for Rockets. 
Cedric Giles. Consideration is given 
to the use of auxiliary air-inducing 
| nozzle devices for increasing the veloc- 
| ity and range of rockets. It is 
» stated that thrust augmentation may 

applied to meteorologic rockets, 
rocket-gun missiles, and atmospheric- 
transportation rockets and may also 

feasible for jet-propelled planes. 
The writer discusses types of augmen- 
tation, launching devices, ejector 
tubes, multiple-nozzle thrust aug- 
' Menters, and research developments. 
Astronautics, June, 1944, pages 4-11, 

us. 

Rocket Armament and Propulsion. 
Parts I and II. A two-part article 
contains a brief review of the history 
of rocket-propelled armament as ap- 
Plied to aircraft, tracing the develop- 
ments from its adaptation during the 
first World War by a French naval 
Officer. The first British use of the 
French type of rocket is stated to 

Ve been in 1916 during the Somme 
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offensive when Nieuport Scout planes 
equipped with them attacked four 
German balloons. Other employ- 
ments of the rocket projectiles are de- 
scribed, including Russian and British 
uses and the equipment of American 
combat aircraft with rocket bombs. 

The second part of the article ex- 
plains the principle of reaction pro- 
pulsion as applied to projectiles and 
for propulsion of aircraft, including 
the so-called “robot bomb.” The 
Aeroplane Spotter, June 15, 1944, 
page 136, 3 illus.; June 29, 1944, 
page 148, 4 illus. 

German ‘Buzz Bomb” Blasts Bri- 
tain. William A. Hunter. The 
Craignon Long Distance Aerial Tor- 
pedo Bomb, a robot bomb conceived 
by a Canadian aeronautical engineer 
in 1932, is described in detail. The 
technical data offered in the article 
constitute a digest of the information 
contained in the original specifications 
accompanying the patent. Among 
the features of this flying bomb to 
which attention is called are its engine 
power, droppable wings, control com- 
partment, wing triggers, empennage, 
tail compartment, and hydraulic sta- 
bility control. Methods of range 
finding and launching are outlined, 
specifications are listed, and produc- 
tion costs are estimated. Commercial 
Aviation, July, 1944, pages 36-40, 42, 
44, 46, 6 illus. 

The Rocketor’s Primer. A list of 
fundamental formulas and symbols 
applying to the liquid-fueled rocket 
engine, with their definitions. An 
example is worked out for a hypothet- 
ical engine, showing the accepted 
method of calculating the efficiency. 
Astronautics, June, 1944, page 13. 


Reconversion 


Embry-Riddle’s Maintenance Fa- 
cilities Converting to Serve Aviation 
at Large. Arthur W. D. Harris. A 
description of the organization and 
activities of a privately owned avia- 
tion training school that is operating 
four flying fields and a seaplane base 


The Sikorsky R-5 helicopter, powered by a 450-hp. Pratt & Whitney Wasp Jr. engine. 


in the Miami area; serving as a con- 
tractor for the U.S. Army Air Forces, 
the Royal Air Force, the U.S. State 
Department, training Latin-American 
students to become aircraft techni- 
cians, and training under the Civilian 
Pilot Training Program. A chart 
shows the organization of the com- 
pany and its facilities for serving mili- 
tary, commercial, and private avia- 
tion. One section of the article is de- 
voted to a description of the engine 
overhaul department and how it is 
being expanded. Another section 
tells about the instrument depart- 
ment, which is equipped to overhaul, 
repair, and refinish, on a production- 
line basis, most types of aircraft 
instruments. Aviation Maintenance, 
July, 1944, pages 39-45, 174, 176, 
178, 19 illus. 


Rotating Wing Aircraft 


Direct-Lift Aircraft. Igor I. Si- 
korsky. The development of the 
direct-lift aircraft, which does not re- 
quire an air strip for taking off and 
landing, is briefly discussed. It is 
noted that while the fundamental 
principle of operation is simple, the 
conversion of the principle into prac- 
tice has involved the correct solution 
of many problems, some so difficult 
that doubts were expressed that a 
practical helicbpter would ever be- 
come a reality. Some of the charac- 
teristics of the modern helicopter are 
described. Reference is made to the 
use of inflated rubber bags as a landing 
device. It is stated that the speed of 
the helicopter will be relatively low 
for a long time to come, probably not 
exceeding 120 to 140 m.p.h. Loads 
also will not be so great as with air- 
planes. It is apparent, however, 
that the characteristics of the heli- 
copter will qualify it to fill a large 
void in present transportation needs. 
Several recent instances of the use of 
helicopters in rescue work and for 
medical emergencies are included. 
Mechanical Engineering, August, 
1944, pages 509, 510, 4 illus. 
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WOMEN WORKERS 


AND ALL 


can drive 


=»HOLTITE 


—PHILLIPS— 
SCREWS...BOLTS 


with speed, safety and 
efficiency! Basic train- 
ing time for inexperien- 
ced workers is cut to 
a minimum and pro- 
duction increased 
without hazards of 
injuries, spoiled 
work or burred 
heads. 


The illustration below 
shows a specific instance 
of the proficiency in power 
driving that can be attained 
by women workers. At the 
Consolidated Vultee Aijir- 
craft Corporation in some 
departments power tools re- 
place hand-driven screw drivers 
and wrenches commonly used 
when men were employed. 
This production - boosting 
operation has been made 
possible by the adoption of 
recessed head screws. By 
this modern fastening prac- 
tice, experienced workers 
can cut fastening time up 
to 50% and more. 


When Speed Nuts are used with HOLTITE Sheet 
Metal Screws in place of machine screws, another 

saving in production time is effected, as the small 
tapered point permits a quicker start when nuts are 
run on. The smooth threads with faster lead reduce 


turning time and provide a tighter lock to defy vibration. 


HOLITITE “Thread-Forming" Sheet Metal Screws eliminate tapping operations by cutting | 


their own threads in the material as they are driven in. For all metal-to-metal fastenings, 
specify HOLTITE Type “A,” “Z" or “C"’ sheet metal screws. 


CONTINENTAL 


SCREW CO. wat 
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Stress Analysis 


Applying Creep Data in Design, 
Part I, Methods of Interpretation, 
Joseph Marin. Part I of a continued 
article discussing the factors influene. 
ing creep, the methods of interpreta. 
tion of creep tests, and the design of 
members subject to creep. This in- 
stallment deals with methods of jn. 
terpretation and the creep properties 
of different metals and plastics. The 
importance of allowing for creep, par- 
ticularly in certain machine elements 
operating at high temperatures, such 
as turbine parts, is emphasized. 

The usual tension creep test in 
which a tension specimen is subjected 
to constant stress and temperature ig 
described. Methods that have been 
proposed for the extrapolation of 
creep-test data are discussed. These 
include the log-log method, the log 
method, and Soderberg’s method, 
Consideration is given to design stress 
variations. Different creep-testing 
machines are illustrated. Machine 
Design, July, 1944, pages 123-126, 
182, 10 illus. 

Das Torsionsproblem fiir Stabe von 
kreisabschnittformigem Querschnitt 
(The Problem of Torsion for Bars 
Which Have a Segment-Shaped Sec- 
tion). A. Weigand. It is noted that 
the problem of torsion of prismatic 
bars leads to the problem of marginal 
values. A problem of this kind with 
reference to the segment-shaped sec- 
tion is solved by approximation. Tor- 
sion and expansion measurements 
show that the solution by approxima- 
tion is sufficiently exact to conform 
with actual values.  Luftfahrtfors- 
chung, February 8, 1944, pages 333- 
340, 8 illus. 

Strains in Riveted Joints. J. A. 
Chamberlin. The results are re- 
ported of a series of tests to determine 
the effects of oversized rivet holes 
and stressed rivets upon the strength 
of joints. Tests for the first condition 
lead to the conclusion that, filled by 
the bucking of the rivets, oversized 
holes do not reduce the strength of a 
rivet joint, provided that (1) the effect 
of reduction in area of the sheet does 
not weaken the joint, and (2) the 
oversized holes are not more than 50 
per cent larger than the original, if 
they are both the same size, or 25 
per cent if they are of different sizes. 
From tests for the second condition 
it is concluded that there is no cause 
for alarm should a rivet show slight 
wrinkling of the paint or even a trace 
of white metal around the edge of the 
head. The results of pulling several 
series of test pieces of different gauges 
until the rivets failed are tabulated. 
Aero Digest, July 1, 1944, pages 101, 
102, 2 illus. 


Bursting Tests on Notched Alloy 
Steel Tubing. G. Sachs and J. D. 
Lubahn. In these tests it was found 
that heat-treated alloy-steel tubing 
subjected simultaneously to circum- 
ferential and longitudinal tension 
showed slightly higher tensile 
strengths and much lower ductility 
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For almost a third of a century... ever since faces on America’s newest super-bombers are 
the First World War . . . Berry Brothers’ protected with Berryloid lacquers and enamels. 


research has anticipated every need for finer, In war and in peace ... wherever men fly 


more durable aviation finishes. Many vital sur- ... you'll find Berryloid Finishes preferred. 


BERRY BROTHERS 


Paints: Varnishes:Enamels:Lacqu 
Detroit 7, Mich. Walkerville, Ont. 
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Dependable 27 duty 


STATIC STRENGTH: In this test Simmonds 
push-pull control successfully withstands tensile 
and compressive forces of 400 Ibs. Credit sim- 
plification of design, improved linkage. 


PRECISION CONTROL: Motion between ten- 
sion and compression is negligible. Before 
endurance test: average—.046"; after—.082”, 
Simmonds are precision-built controls. 


INQUIRIES concerning War Contracts or Post-War problems involving 
push-pull control equipment are invited. Our service engineers will furnish 
you gladly with analyses and recommendations. Telephone or write to 


your nearest Simmonds office. 


wétk Simmonds Push-Pull Controls 


FIRST TO CARRY THE YELLOW DOT 


of Army Air Force Winterization acceptance for opera- 
tion in extreme temperatures is the Simmonds-Corsey 
Push-Pull Control. Comprehensive tests with temperatures 
as low as minus 72°F. and as high as 160°F. prove 
efficient operation under wide variety of conditions. 


ENDURANCE: Cycled 30,000 times under 
stress, as illustrated, Simmonds controls are 
not affected in any way, and can be expected 
to outlast the life of unit served. 


EFFICIENCY: Input-oufput ratio of control is 
measured at various temperatures in insulated 
chamber. Result: average efficiencies are twice 
the AAF requirements. 


DEFORMATION: AAF specifications call for 
loads ranging from 10 to 50 Ibs. Allowable 
average deformation is 140”. Simmonds con- 
trols average only .083”. 


SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 


Automatic Engine Controls — Push-Pull Controls — Spark Plugs 
Hydraulic Accumulators — Hydraulic Fuses — Chronometric Radiosondes 
Self-Aligning Rod-End Bearings — Fasteners and Clips of Specialized Design 


Branch Offices: Dayton * Washington 


Hollywood 


Montreal 


30 Rockefeller Plaza, 


Manufacturing Plants: New York 


CORROSION: Simmonds controls meet AAF 
specifications for corrosion resistance with 
standard cadmium plated or anodized suf 
faces. Tube ends are rubber sealed. 


New York 20, New York 


Vermont Californie 
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values in the circumferential direc- 
tion than rod tested in tension. A 
sharp longitudinal notch on the out- 
side surface of the tubing was found 
to be the most severe embrittling 
agent observed so far, in that steels 
with a strength level as low as 150,000 
lbs. per sq.in. had a notch strength 
less than the strength of unnotched 
tubing. 

It is stated that such a single notch 
did not have the strength-increasing 
efiect that was expected for suffi- 
ciently ductile conditions. A double 
notch (on both inside and outside 
surfaces), however, did produce such 
a strength-increasing effect, but the 
increased lateral stress that is re- 
sponsible for such an effect did not 
cause any greater embrittlement than 
a single notch. The conditions of 
fiber direction are usually considered 
to be less favorable in tubular speci- 
mens machined from solid rod and 
subjected to internal pressure than 
for drawn tubing. However, no such 
effect of fiber direction was observed 
in tests on notched tubes machined 
from rod. The Welding Journal, 
July, 1944, pages 351-s-356-s, 9 illus. 


Testing 


Fatigue Tests of Parts Made Basis 
for Design. H. O. Boyvey. A dis- 
cussion of methods of fatigue-testing 
shows how these methods provide de- 
sign criteria to guard against failure 
of aircraft parts in service. It is 
shown that failures have occurred in 
certain aircraft parts even when de- 
signed to carry a static load 50 per 
cent greater than the maximum ex- 
pected. The article relates how fa- 
tigue limits, based on performance of 
representative parts, and arbitrary 
estimates of fatigue loads estab- 
lish safe values for design. A detailed 
description is given of the apparatus 
devised for making these fatigue tests 
and how it is used in establishing the 
limits of stress for which aircraft parts 
should be built. The work is based 
primarily on data obtained through 
maintenance reports, but the lack of 
complete information of this sort 
makes it necessary to establish ar- 
bitrary standards from the best avail- 
able estimates. The article refers to 


parts made of the usual aircraft 


metals and concludes with a discus- 
sion of testing methods for aircraft 
plywood. Product Engineering, July, 
1944, pages 444-448, 17 illus. 


Testing Equipment 


_ A Climatic Test Chamber for Test- 
ing Electrical Aircraft Equipment. 
R. H. W. Burkett and H. K. Henisch. 
The construction of a test chamber 
for simulating a variety of climatic 
conditions is described. It is ex- 
plained that the temperature range is 
rom —30°C. to +73°C. and relative 
humidity can be regulated at all 
temperatures above 0°C. Apparatus 
under test can be covered with a film 
of ice by a sudden humidification of 
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A typical application of standard locators to a tubular side-frame subassembly fixture, 
showing arc-weld type of construction for the basic frame and a typical trunnion mounting 


permitting full down-hand welding. 


the air when the apparatus is cold. 
The operation is completely auto- 
matic and controlled by an electro- 
pneumatic switching system. A short 
outline is given of possible failures of 
electrical apparatus caused by at- 
mospheric conditions. A typical cy- 
cle of operations is also described. 
Journal of Scientific Instruments, June, 
1944, pages 106, 107, 3 illus. 

Application and Use of Electronic 
Measuring Devices. H. Johnston. 
An article on the application of elec- 
tronic tubes to measurement problems 
connected with the design and build- 
ing of equipment. Subjects discussed 
include the measurement of sound in 
the manufacture of quiet-operating 
apparatus; 
including the measurement of strain 
and vibration in aircraft parts and 
structures; the measurement of speed 
variations; and electronic devices 
for various testing purposes. IJndus- 
trial Aviation, July, 1944, pages 47, 
48, 50, 7 illus. 


Tools and Equipment 


Face Milling. Descriptions are 
given of two types of negative-rake 
cutters manufactured by Samuel Os- 
born & Company, Ltd. One is the 
Negraika facing cutter, intended for 
producing fine surface finishes at 
high speeds. This cutter has a carbon- 
steel body of special design into the 
rim of which are brazed sintered car- 
bide teeth, set to give negative angles 
on the helix and face. The use of this 
tool is claimed to obviate the neces- 
sity for planing, milling, grinding, 
and lapping operations and to require 
only finish-lapping in their place. 

The second type of cutter is de- 
signed for heavy-metal removal. It 
comprises a sturdy steel body, with 
circular dises or blades that are spig- 


vibration measurement, 


oted and held in the body by an Allen 
screw and a locking screw. The 
teeth are interchangeable and are set 
at a negative angle to the center with 
a slight positive rake on each tooth. 
Aircraft Production, July, 1944, page 
333, 2 illus. 

Designing Airframe Assembly 
Tools. Part II. A.S. Turner. The 
second section of a two-part article 
suggests that jig design should pro- 
vide for the most efficient operation 
by workers, avoiding fatiguing mo- 
tions, unnatural postures, excessive 
lifting or other physical strain, and 
the possibility of accident. Fast- 
acting clamps, work benches, stock 
bins, and storage racks should be in- 
corporated in the design to get the 
maximum benefit in output and time- 
saving. Attention should also be 
given to the ease with which the jig 
‘an be adjusted and repaired so that 
it can be kept in practically continu- 
ous use. Other factors are stability, 
mobility, and ‘‘manufacturability,” 
the latter term being explained as 
the characteristics of the design that 
affect the ease and economy with 
which the jig can be built. Methods 
for fitting and fastening its parts to- 
gether are recommended. The im- 
portant factors of the cost of building 
and maintaining the jig are discussed. 
Industrial Aviation, July, 1944, pages 
41-46, 7 illus. 

Three-Dimensional Lofting as an 
Aid in Jig Construction. John W. 
Clerke. The solution is given of a 
tooling problem that was solved when 
the Glidden Buick Corporation, a 
New York automobile distributing 
organization, undertook the produc- 
tion within a limited time of a com- 
plicated tubular-steel frame used in 
aircraft construction. The part de- 
scribed is the forward steel truss, 
used for sustaining concentrated loads 
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operating costs, low enough 

to permit comparison with surface 
costs in some fields, are now within sight 
thanks to the 72-ton Martin Mars. World's 
most efficient airplane, the Mars already 
shows an operating cost of less than 15 
cents per ton-mile, according to Glenn L. 
Martin, president and founder of the com- 
pany which bears his name. 


Moreover, Mr. Martin declares, the twen- 
ty new 82-ton Mars transports now being 
built for the U. S. Navy will have an 
operating cost of 10 cents per ton-mile at 
80% cargo capacity; while a’ ton-mile 
operating cost of 7 cents is in sight. 


For example, in the shipment of deep- 
frozen foods, Mars transports, dispensing 
with mechanical refrigeration by climbing 
to 25,000 feet and sub-zero temperatures, 
will operate at amazingly low ton-mile 
costs at speeds upwards of 200 miles per 
hour. And this is only one of many new 
fields the Mars has opened to aviation. To 
reach the world of tomorrow, ship by 
Martin Mars! 

Tue GLENN L. Martin Company, BALTIMore 3, 


Mary anp, U. S. A. 


THE GLENN L. MARTIN-NEBRASKA COMPANY-——-OMAHA 
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Builders of causa) Aircraft Since 1909 
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in the fuselage of a twin-engined, 
wood-construction bomber and gun- 
nery trainer. The structure is com- 
posed of square and round tubing of 
various sizes, fastened together by 
welding. The truss is described and 
the three basic steps in the construc- 
tion program are explained in detail. 
The first step was dividing the job 
into subassemblies that could be eco- 
nomically fabricated; the second 
step was designing the special jigs 
and fixtures needed; and the third 
was the manufacture of the tools as 
designed. With the aid of illustra- 
tions, the construction and applica- 
tion of the jigs and fixtures are ex- 
plained, as well as the steps taken to 
allow for shrinkage and distortion 
during the welding process. The en- 
tire program was prepared and put in 
operation within the required period 
of 60 days. The Welding Journal, 
July, 1944, pages 626-629, 9 illus. 
Air Line Maintenance and Repair. 
Several examples of equipment de- 
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veloped by British Overseas Airways 
for the maintenance of aircraft are 
surveyed. The rigs and machines 
described include: a universal in- 
strument stand to test instruments 
and units not included with the en- 
gines; a propeller-blade twisting ma- 
chine for preformed shapes; a test 
bed for ensuring the correct function- 
ing of the propeller before service; 
an autopilot, a horizon, and gyro- 
rudder test rig; and a universal en- 
gine stand for building in-line or radial 
engines. In addition, other examples 
of maintenance equipment evolved 
by the same company are depicted. 
These are a universal bulb thermome- 
ter test rig, universal engine and 
power-egg sling, universal ground- 
testing rig, dismountable rostrum, 
plug-overhaul test bench, and uni- 
versal testing machine for obtaining 
the brake horsepower of auxiliary 
motors or starting motors. The 
Aeroplane, June 2, 1944, pages 621- 
623, 10 illus. 


Training 


Mental Emergencies. Lt. Malcolm 
Cagle. Procedures are outlined for 
drilling aircraft crews to meet certain 
basic flight emergencies. The emer- 
gencies are fire, falling fuel pressure, 
falling oil pressure, overheating en- 
gine, water landing, crash landing, 
and collision. Air Facts, August, 
1944, pages 54-58. 

“Swift and Watchful.’”’? The course 
of training at an R.A.F. School of 
Radio is described. As outlined, the 
course is divided into two sections. 
During the first half, the student re- 
ceives a thorough elementary training 
in electricity and magnetism, valve 
theory and circuits, and Morse code 
(including procedure), as well as in- 
struction on how to build a receiver 
and a transmitter. The second half 
of his training comprises advanced 
theory, practical work on standard 
installations, direction-finding pro- 
cedure, and practice during actual 
flight. Among additional subjects 
studied are armament, navigation, 
meteorology, and aircraft recognition. 
The Aeroplane, June 9, 1944, pages 
645-647, 12 illus. 

Convair Classes “Broaden the Spe- 
cialists.” H.L. Wheeler. This article 
contains information about the classes 
that Consolidated Vultee Aircraft 
Corporation conduets for its engineers. 
The classes are intended to keep men 
who specialize in the engineering of 
one particular part of the aircraft up 
to date on developments in the overall 
technical functions of the other parts 
of the plane. In addition to broaden- 
ing the personnel’s acquaintance with 
general progress in aircraft engineer- 
ing, the school is utilized also to in- 
troduce specific new design methods 
and to impart knowledgeregarding new 
materials, equipment, and processes. 

The list of 55 subjects discussed at 
the company’s Fort Worth division 


includes such subjects as cockpit ar- 
rangements, general hydraulics, lev- 
ered suspension and caterpillar land- 
ing gears, propeller controls, sound- 
proofing, anti-icing, and “‘blind-land- 
ing’ equipment. Aviation, July, 1944, 
page 169, 1 illus. 

Contract Schools Look to the Fu- 
ture. Glenn E. Carter. This is an 
appeal for the Government to insti- 
tute an aviation-training program that 
will utilize the facilities of contract 
flying schools and preserve them until 
such time when they will be able to 
return to free enterprise. Reviewing 
the role played by these schools dur- 
ing the beginning of the war, the 
writer indicates that the preservation 
of these schools, their equipment, 
and training staffs is necessary for na- 
tional safety and the development of 
commercial aviation after the war. 
It is suggested that the training 
courses provided for in the “GI Bill 
of Rights’’ present one efficient means 
of utilizing A.T.S. facilities. Southern 
Flight, July, 1944, pages 28, 29, 46, 
5 illus. 

Classroom Navigation. John C. 
Ross. A description of the oversized 
instruments that are used for class- 
room training of A.A.F. navigators. 
Among the instruction devices noted 
are ‘‘blow-ups”’ of the standard Army- 
Navy E-6B computer, the Weems 
plotter, the pressure-correction dem- 
onstrator, the aperiodic compass, and 
the drift meter. Flying, August, 
1944, pages 50, 51, 152, 156, 4 illus. 

A Few Tough Nuts and How They 
Were Cracked. Lt. (j.g.) Robert W. 
Dunean. Some observations about 
the manner of giving verbal instruc- 
tions to flight-training students. From 
his own experiences as a flight instruc- 
tor, the writer offers some helpful sug- 
gestions on how to build up confi- 
dence in a student while teaching him 
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specific maneuvers. The use of posi- 
tive instructions and the avoidance of 
negative ones is recommended. Air 
Facts, August, 1944, pages 33-44. 

Instrument Ratings for Civilian 
Pilots. A brief outline of some of the 
fundamentals in a course of instru- 
ment flight training. The article 
indicates the knowledge that is re- 
quired for an instrument rating and 
discusses some of the problems en- 
countered in learning to fly ‘‘blind.”’ 
Air Pilot and Technician, July, 1944, 
pages 14-16, 3 illus. 


Varsity Short Courses. Geoffrey 
Waller. An account of the Air-Crew 
University Short Course given to 
qualified Royal Air Force air-crew 
candidates at various universities in 
the British Isles. This syllabus pro- 
vides for a university course in either 
the arts or sciences, in addition to 
covering the entire Initial Training 
Wing program. The article describes 
the studies that are available at pres- 
ent under this plan, the status of the 
sadets at the university and when they 
graduate, and the conditions under 
which they live and study as under- 
graduates. The Aeroplane, June 30, 
1944, page 734. 


Warfare 


The Tactical Use of Numbers. By 
A. F. In this discussion of the kind 
of military aircraft formation that 
provides the best use of numbers in 
attack, the writer describes the cross- 
over technique. He also examines 
the lattice type of formation as the 
basis for convergent attack. The 
maneuvers executed are analyzed in 
detail, with comments on. the par- 
ticular flight characteristics of the 
Sopwith Camel and the Spitfire. 
Diagrams illustrate the formations 
discussed and clarify the principles 
upon which the formations are based. 
Aeronautics, July, 1944, pages 46-49, 
9 illus. 


Air Reconnaissance. Michael 
Goodwin. This article deals with 
some of the principles and problems 
of air reconnaissance. It examines 
the advantages and disadvantages of 
air observation at various altitudes, 
outlines bases of visual recognition, 
and reviews standard features of 
indentification. Differentiating be- 
tween day and night operations, it 
also discusses the question of the 
angle at which reconnaissance is likely 
to be most efficient. The Aeroplane, 
June 2, 1944, pages 616-618, 8 illus. 


Attack and Victory. Photographs 
and diagrams depict the course of an 
actual combat between a Spitfire and 
a Focke-Wulf 190. The photographs 
are taken from a motion-picture film 
recording the complete course of the 
fight from the time the two fighters 
made contact to the destruction of 
the Focke-Wulf. The text and dia- 
grams explain the maneuvers executed 
by the two pilots and the character of 
the gunfire. Aeronautics, July, 1944, 
pages 42, 43, 12 illus. 
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IN EXPERIENCE 


In 1942, 
the first successful 
high-output heat 
exchangers 


Yee TWO YEARS AGO, South Wind engineers 
found an answer that many are still hunting 
today. The search was for a heat exchanger design 
which combined qualities never combined before. 
We wanted tremendous heat output — but with 
minimum weight and size. And because safety and 
durabilizy were vital, we demanded strength to 
withstand backfires and exhaust pressure, even if 
ventilating air should be completely cut off. 

Among the designs built and tested were those 
shown above. And out of these tests came the basic 


West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service 


South Wind “tube bundle” design that has set the 
standard of performance and dependability for the 
industry. In fact, South Wind exchangers installed 
more than a year and a half ago for flight tests of their 
endurance are still operating and in good condition 

. after many times the life of other exchanger 
designs submitted to aircraft engineers. 


At Stewart-Warner, the search for even better 
heating never ends. But always the record shows 
South Wind FIRST IN EXPERIENCE, FIRST IN 
PRODUCTION, FIRST IN PERFORMANCE. 


South Wind 


FEG US PAT. OFF 
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‘i FIRST 1 HEATING 


ODAY, the result of South Wind's ‘famous first” 
in engineering these dependable high-output 
heat exchangers is seen around the world. For 
South Wind has delivered more exhaust gas heat 
exchangers than any other maker . . . more heat 
output capacity than all others combined! 
Installed ahead of the turbo-superchargers, four 
of these exchangers deliver 800,000 Btu/hr. per 
plane! More than you'd need to heat 10 average 
homes in northern United States! Enough to keep a 
huge bomber’s wings too warm for ice to freeze on 


FIRST 


IN PERFORMANCE 


Today—800,000 Btu ‘hr. 
per plane—from 
dependable South Wind 
exchangers 


COURTESY OF CONSOLIDATED-VULTEE AIRCRAFT CORPORATION 


them under the worst icing conditions . .. and keep 
the flight deck at 72° when it is 32° below zero outside! 


And under the most severe operating require- 
ments, these South Wind exchangers prove over and 
over that they can deliver their tremendous outputs 
with unrivalled safety and dependability. 

If you have a heat problem, South Wind engineers 
can attack it with either exhaust gas heat exchangers 
or the numerous flight-proved South Wind hermetic 
combustion heater models now available. 


HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO 14, ILL, 


1273 Westwood Boulevard, West Los Angeles, California 
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ASSEMBLE THEM FASTER AND CHEAPER 


Ammunition Boxes 
Ejection Chutes 


Map Pockets 


Fire Wallis 
Shrouding 
Packing Harness 
Sealing Strips 
Trailing Edge Beading 


Wire stitching to 
speed up the 
assembly of air- 


plane and glider parts has advantages . 


over both riveting and welding. It 
increases production. It lowers cost. 
It docs not require skilled labor. 


U-S-S American Aircraft Stitch- 
ing Wire is tough and ductile enough 
to form sharp, tight corner bends so 
that it clinches flat on the underside 
to provide full bearing on the ma- 
terial. Yet it is so hard that it actually 
punches a clean slug out of the base 
metal about the size of the wire itself. 
Thus it produces a clean hole—with 
no tearing puncture in the base ma- 
terial nor burring of the hole. No 
cracking of the material occurs with 
attendant notch effect that localizes 
stresses under various load factors. 


AMERICAN STEEL & 
Cleveland, Chicago, and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


U E D 


STATES 


U-S-S American Aircraft Stitch- 
ing Wire will penetrate gauges up to 
.035” for half hard stainless steel—up 
to .060” for SO aluminum and up to 
.040” for 24ST aluminum. It is heavily 
coated with a tightly adhering zinc 
coating. to withstand a minimum of 
300 hours salt spray test. 

Proved under the toughest operat- 
ing conditions, this high carbon steel 
wire is .051” size ( with all tolerances 
under) and has a minimum tensile 
strength of 290,000 Ibs. per square 
inch. It is put up on 5 and 10 Ib. cores 
ready for mounting on stapling ma- 
chines. (A 5-lb. core of American 
Aircraft Stitching Wire makes ap- 
proximately 10,000 stitches.) We 
welcome the opportunity of discuss- 
ing the application of this product to 
your wire-stitching needs. 


WIRE COMPANY 


E'L 


ADVANTAGES 


Strongly joins metal to metal, or 
metal to rubber, wood, asbestos, 
fabric, leather and plastics - with- 
out backing strip. 


Requires less highly skilled 


workmen. 


Stitches can be applied about 10 
times as fast as rivets — about 
twice as fast as welding spots. 
Faying surfaces may be painted 
before fastening. 


Work need not be cleaned before 
fastening. 

Mating and clamping of work is 
less critical. 

Inspection time and skill required 
are reduced. 

Flange distance can be reduced. 
Power requirements and initial 
cost of stitching equipment are 
considerably lower than for any 
type of welding. 
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Nine years of peace 
Fortress. 
1935, while at the bottom is a similar view of the current model, the B-17G. 


experience dictated countless changes. 
bristles with 13 0.50-cal. machine guns. 


The old 299 carried but five guns. 


and war have brought this change to the famous Boeing Flying 
The top photo is of the original Boeing 299, which was first flown on July 28, 


Battle 
The B-17G 


Note the chin turret and its supplementary 
cheek guns, the belly and top turrets, and the tail gun position. 


The sweeping dorsal fin 


of the latest model gives the bomber greater stability and is one of the chief identification 


characteristics of the Flying Fortress. 


Invasion by Air. A report of the 
role played by air forces in the recent 
Allied invasion of France. The versa- 
tility and flexibility with which the 
air divisions were employed on ‘‘D’’- 
Day are demonstrated, and the con- 
tributions of the air forces in weaken- 
ing the enemy during the months 
preceding the invasion are sum- 
marized. In addition to outlining 
the “D’’-Day pattern of air invasion, 
the article also presents a survey of 
the basic aircraft categories, specific 
types of airplanes, and the kind of 
operations each performed during 
the first days of invasion. The com- 
position of the Allied Expeditionary 
Air Force is reviewed; the negligible 
performance of the German air force 
in combating the invading aircraft is 
noted; and, on the basis of the Allied 
drive into France, the claim is made 


that invasions can be launched and 
supplied entirely by air. Flying, 
August, 1944, pages 21-23, 76, 146, 
150, 3 illus. 


Liaison for Victory. Beryl D. 
Kneen. The cooperation between the 
Army, Navy, and Marine Air Forces 
of the United States, as well as be- 
tween the air forces of the United 
States and those of their Allies, is 
cited. Dwelling particularly on the 
coordination of the U.S. Air Forces, 
the writer tells how the liaison extends 
beyond the operational setup and the 
rotation of staff officers. He de- 
scribes how the combat efforts of the 
three are combined, how the men fly 
and liwe together, and the constant 
interchange of services and equip- 
ment. Flying Aces, August, 1944, 
pages 26, 27, 53-56, 5 illus. 


Weight Control 


How Much Is a Pound Worth? In 
this paper an attempt has been made 
to determine a rational value for sav- 
ing a pound of weight to the air-line 
Operator. It is concluded that the 
value will differ with each operator 
even though identical equipment is 
used. Therefore, to determine the 
value of a pound for design purposes, 
It ls necessary to base the study on the 
proposed operation that the airplane 
is to be subjected to by the particular 
customer. 


The use of a chart of a type illus- 
trated for an “example” airplane is 
suggested. It is noted that examina- 
tion of the slope of the curves reveals 
that in every case the value of a pound 
of weight varies with the amount of 
overload. The preparation of charts 
similar to the one shown is described. 
It is stated that if the aircraft manu- 
facturer knows the value of the pound 
to the air-line operator, he will have 
a basis on which to establish a policy 
for redesign to save weight. The cost 
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of operating an air line is discussed in 
some detail. Weight Engineering, 
Summer, 1944, pages 24, 25, 28, 3 
illus.; ‘“‘Featherweights on Wheels,’ 
Popular Mechanics, July, 1944, pages 
76-78, 154, 10 illus. 

Tail Down Weighing Problems. M. 
Francis Taylor. The writer gives the 
results of a study which indicate that 
accuracy in weighing aircraft sufficient 
for field service can be obtained with 
nonlevel weighings. It is recom- 
mended, however, that the present 
level-weighing procedure be retained 
in the Handbook of Weight and Bal- 
ance Data, AN 01-1-40, and that any 
Tail Down Charts’ or data be added 
as supplementary information to be 
used only when leveling facilities 
are inadequate. Weight Engineering, 
Summer, 1944, pages 46-48, 4 illus. 

Chicago and Southern Saves 400 
Pounds. Russell F. Peete, Jr. How 
the Chicago and Southern Air Lines 
keep the fleet basic weight as low as 
possible by removing any item from 
the plane which will not pay for itself 
in operation or by employing a lighter- 
weight substitute when it can be 
found and utilized without impairing 
operation. .Items that have been re- 
moved from the air-line’s transport 
planes to decrease the empty weight 
are listed... The aggregate weight of 
the items removed is tabulated at 416 
lbs. The method of loading planes is 
described, and the tabular loading 
chart used by this air line is_ illus- 
trated. Weight Engineering, Summer, 
1944, page 22, 1 illus. 

Weight Control Performance. H. 
U. Gangelhoff. Noting that any 
analysis of commercial air-line weight 
control immediately reveals the need 
for standardization, the writer pro- 
ceeds to summarize the Northwest 
Airlines, Inc., system of weight and 
balance control as applied to the DC-3 
in eémmercial operation. The subject 
is confined to problems that are gen- 
erally common to all air carriers irre- 
spective of the type of equipment 
operated. Emphasis is placed on the 
general problems involved, sueh as 
actual weighing of the airplane, meth- 
ods of recording weight variations, 
the maintaining of charts and graphs 
as a control on weight accumulation, 
and operations procedure with respect 
to the particular loading system em- 
ployed. The tabular loading-chart 
system is explained, and examples 
are given of the methods of preparing 
weight and balance calculations. 
Weight Engineering, Summer, 1944, 
pages 9, 10, 34, 35, 4 illus. 

Reconvert to Greater Payloads. 
Midge Winters. Methods of weight- 
saving developed by Western Air 
Lines to enable its transport planes 
to carry greater pay loads are out- 
lined. The reconversion of a DC-é 
returned to the air line by the Army 
is described. Through the company’s 
weight-saving program, the plane 
was trimmed down so that it could 
carry 313 lbs. of additional pay load. 
By the use of a glass fabric inner lin- 
ing, a weight of 71 lbs. was saved. 
A streamlined passenger chair that 
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Permit Combinations of Wood Veneers, 


HASKELITE MANUFACTURING CORPORATION « 
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Thermo-Setting Resins, 


Engineering Research Div. No. 1 
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Contact Resins, Cloth, Glass Cloth, Ete. 


¢ Grand Rapids 2, Michigan 
Railway & Power Engineering Corporation, ltd. 
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weighed 7'/2 lbs. less than the type 
formerly used was developed and 
saved 1571/2 lbs. in the entire seating 
installation. Weight Engineering, 
Summer, 1944, pages 20, 21, 2 illus. 


Weight and Balance Analysis of 
ATA-Al. O. C. Kotteman. The 
writer analyzes the weight and bal- 
ance characteristics of the feeder- 
type air transport proposed by a com- 
mittee of air-line engineers. The de- 
sign was crystallized under the aus- 
pices of the Air Transport Associa- 
tion of America and bears the designa- 
tion ATA-Al. The characteristics 
of weight and balance are examined in 
detail, with tabulated figures for the 
various conditions assumed. A draw- 
ing shows the pay-load arrangement 
and the balance characteristics. 

From the study it is concluded that 
the weight characteristics of the plane 
are sound but that the balance char- 
acteristics are not. Three suggestions 
are made for improving the design. 
Weight Engineering, Summer, 1944, 
pages 14, 15, 31, 32, 1 illus. 


Airline Weight Procedures. W. L. 
Flinn. The weight and balance func- 
tions of the Pennsylvania-Central 
Airlines’ engineering department are 
outlined. The article describes the 
control of weight resulting from the 
modification of equipment, the book- 
keeping system for weight control, 
and the methods of operating and 
loading the airplane. Weight Engi- 
neering, Summer, 1944, pages 17, 36, 
1 illus. 


Weight vs. Serviceability in Fur- 
nishings. L. S. Nordlinger, Jr. In 
this article on transport-plane furnish- 
ings the writer discusses the problem 
of obtaining the maximum amount of 
serviceability with the least amount 
of weight. It is stated that the best 


(Continued from page 43) 
CONCLUSION 


The type of long-span reinforced con- 
crete arched shell construction de- 
scribed in this paper is based on sound 
engineering principles and has some im- 
portant advantages over other construc- 
tions which may be summarized as fol- 
lows: 

(1) Low annual cost of maintenance, 
operating, and depreciation. 

(2) Fire-resisting construction, re- 
dueing insurance cost and eliminating 
danger of interruption of service through 
loss of the building from fire. 

(3) It is suitable for any span that 
may be desired to house aircraft 
and any combination of facilities that 
may be desired in connection with a 
hangar. 

(4) Its construction makes use of a 
large proportion of local labor and ma- 


PERIODICALS 


solution to this problem is in the 
close cooperation between the weight 
and service engineers and the design 
group during the preliminary design 
stage of the item in question. Sub- 
jects considered include the design of 
the multiple passenger chair, wash- 
water system design, and designing 
the galley with a view to the efficient 
utilization of available space. Weight 
Engineering, Summer, 1944, pages 43, 
49, 1 illus. 


Welding 


Welding Fixtures. Part II: Pro- 
duction of a Tubular Engine Mounting 
for an In-line Power Unit. Harold 
B. Pereira. Concluding half of a two- 
part article offering suggestions on 
how to design work-holding equip- 
ment for welding operations. In 
Part II, the design of work-holding 
equipment is considered for an engine 
mount of welded tubular construc- 
tion. The particular mount discussed 
is of the type usually adopted for in- 
line power-plant installations. The 
topical headings under which the 
subject is outlined are as follows: 
engine-foot adapter, structural de- 
tails, fixture design, welding stages, 
and methods of clamping. Aircraft 
Production, July, 1944, pages 352- 
354, 9 illus. 


A Paper on Multi-Arc Welding of 
Aluminum Alloys. Malcolm R. 
Rivenburgh and C. Weston Steward. 
It is noted that new methods of join- 
ing 24S-T Alclad aluminum should be 
and are being considered. Difficulties 
involved in the are welding of alu- 
minum and its alloys when the sheet 
thickness is less than 1/s in. are out- 
lined. The multi-are welding process, 
which was invented in connection 
with a project on the development of 
a method for the are welding of this 


terials resulting in economy, and local 
employment and good will for the 
owner. 

(5) Concrete construction is eco- 
nomical in most foreign countries 
where air lines will have important sta- 
tions. 

(6) Improved operating conditions 
result from the better interior clearances 
and the smooth white concrete ceiling, 
and from the elimination of a large 
amount of steelwork which accumulates 
dust and requires painting. 

This type of construction is particu- 
larly suitable for the large structures 
that will be needed by the air lines after 
the war and should be given careful 
consideration when such structures are 
planned. 
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metal, is described. Test data are 
tabulated on joints welded by the new 
process and by the oxyacetylene proc- 
ess. Welds made by the multi-are 
process are illustrated. It is explained 
that the tests conducted so far are of a 
preliminary nature and that further 
experimental work has been planned. 
The Welding Journal, July, 1944, 
pages 344-s-350-s, 31 illus. 


Miscellaneous 


New Records Needed. John P. V. 
Heinmuller. Indicating the value of 
record flights to stimulate aeronauti- 
cal development, the writer mentions 
some outstanding records set by 
American fliers. He also reviews the 
instruments and methods used for 
measuring record trials. Among 
these, the camera-chronograph system 
of timing is featured. Two supple- 
mentary charts demonstrate how avi- 
ation progress can be traced through 
the records of the Federation Aero- 
nautique Internationale. National 
Aeronautics, July, 1944, pages 12-15, 
26, 2 illus. 


Handling and Packaging of Spare 
Parts at the Willow Run Plant. 
Franklin M. Reck. As practiced at 
the Willow Run plant, the Ford 
Motor Company’s system of preparing 
aircraft spares for shipment is de- 
tailed. The article contains informa- 
tion about the scheduling of deliveries, 
the conveyer system of packing and 
tagging, the simplification of the 
spare-parts list, the shipping proce- 
dure, and the paper work involved. It 
tells how emergency orders are 
handled, gives particulars on the types 
of containers used for various com- 
ponents, and describes the stuffing, 
waterproofing, and labeling of pack- 
ages. Aero Digest, July 15, 1944, 
pages 92, 94, 96, 133, 8 illus. 
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THE KOLLSMAN TRUE AIRSPEED INDICATOR is a triumph of 


instrument-making skill, giving immediate dial indication of true airspeed and relieving the pilot or navigator 
of the task—and the hazard—of computing this vital factor in air navigation. This new Kollsman instrument 


combines airspeed indicator, altimeter and thermometer into one interacting assembly. By this means, 


indicated airspeed is continuously and automatically corrected for altitude, temperature and compressibility 


factor. True airspeed is read directly from its dial. In thus simplifying air navigation and ridding it of a 


source of possible error, Kollsman engineering makes another noteworthy contribution to aviation progress. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK 


GLENDALE, CALIFORNIA 
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Army Air Forces 


Air Power in the Invasion. A re- 
port cabled by staff correspondents 
of the Air Forces in the European 
Theater of Operations gives an ac- 
count of the performance of the vari- 
ous air commands on the day of the 
invasion of the European Continent. 
It tells the story of the contribution of 
air power to the success of the opera- 
tion and relates numerous incidents 
of the planning and execution of the 
campaign. It is noted that the func- 
tion of the air units was divided into 
four phases. The first was the driving 
of the Luftwaffe back into Germany 
by dealing heavy blows against the 
war-making power of the enemy 
through bombing his plants and de- 
stroying his aircraft. The second 
phase was the interruption of the 
enemy’s communications by bombing 
railroads, highways, canals, bridges, 
and other facilities through which sup- 
plies were sent to the ‘Atlantic 
Wall.” The third function was the 
observation of as much as possible 
of the enemy’s preparations for de- 
fense against invasion and the pre- 
vention of observation by the enemy 
of Allied preparations. The fourth 
and perhaps the supreme contribution 
of air power was the attack on the 
enemy’s defenses before and during 
the landings. Details are given about 
the work of the different types of air- 
craft used, the numbers engaged, the 
tonnage of bombs dropped, and the 
ways in which air power assisted in the 
first few days after the landing. Air 
Force, July, 1944. 

Navigators Can’t Daydream. Nu- 
merous incidents are related to show 
the serious consequences of errors on 
the part of the navigator, emphasizing 
the importance of his work. Various 
cases are analyzed in a narrative style, 
showing how the flights were led astray 
and why they missed their objectives. 
Some of these failures had serious con- 
sequences, and in other cases accidents 
Were avoided by skillful flying. Air 
Force, July, 1944. 

_ Battleground of the Air. A collec- 
tion of short articles is brought to- 
gether under a single heading. The 
articles recount the work of various 
sections of the Army Air Forces 
Weather Service. The individual 
articles are as follows: ‘Weather in 
Your Hat,” by Capt. Luther Davis; 
“Atmospheric Terrain” and ‘The 
AAF Weather Service,” by Col. W. O. 
Senter; ‘Serving Other Arms” and 


Publications 


“Cavu at Paramushiru,” by Capt. 
Virgil EK. Sandifer; ‘‘Makin’s Weather 
and Japs,” by Lt. Les Goldberg; 
““Met’ Boys in the South Pacific,” 
Sgt. John Fitting, Jr. Air Force, 
July, 1944. 

Feeding the AAF. Capt. Benjamin 
J. Grant, Jr. Details are given con- 
cerning the magnitude of the task of 
providing food supplies for the Army 
Air Forces in the different theaters 
throughout the world. In addition to 
figures showing the volume of food 
that must be provided, there are dis- 
cussions of the dietetic aspects and in- 
formation about the scientific tests 
that are applied in the selection, pack- 
aging, and delivery of food supplies. 
Incidents are included of the difficul- 
ties overcome in transporting food 
supplies to Army air bases. Air Force, 
July, 1944. 

Materiel Command Reveals Details 
of New P-63 Fighter. The new P-63 
Kingecobra is essentially a heavier, 
more powerful version of the Bell P-39 
Airacobra. Though it differs only 
slightly in appearance from the Aira- 
cobra, the P-63 is about 700 Ibs. 
heavier than the 7,650-lb. P-39 and 
has a wing span of slightly over 38 ft., 
an increase. of 4 ft. 

The chief change is in the power 
plant. The P-63 has a two-stage Alli- 
son 1,500-hp. engine which gives in- 
creased power and speed over the 
single-stage Allison, which powers the 
P-39. The two-stage engine gives 
higher compression through the use of 
a fuel supercharger geared at one speed 
for medium altitudés and at a higher 
speed for high-altitude flying. The 
horsepower increase is rated at 300. 

Instead of the three-bladed propeller 
used on the Airacobra, the P-63 is 
equipped with a four-bladed propeller. 
Its service ceiling is 35,000 ft., an 
increase of 5,000 ft. over the P-39. 

Another feature added to the King- 
cobra by Matériel Command engineers 
is the laminar-flow wing, developed to 
give better lift and maneuverability. 
The armament has also been increased. 
The P-63 carries a 37-mm. cannon 
firing through the propeller hub and 
four 0.50-caliber machine guns, two 
installed in the wings and two in the 
nose, firing through the propeller arc. 

To give the P-63 added range, drop- 
pable belly and wing tanks are added 
whenever the mission or theater re- 
quirement makes it necessary. The 
official combat radius of the P-63 is 
50 per cent greater than that of the 
P-39.- A.A.F. Matériel Command. 
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After D-Day. Major Arthur Gor- 
don. In this report on the air war, 
the writer tells of several events that 
took place after the invasion. He dis- 
cusses three developments of major 
importance which were introduced by 
Allied air power, one long-range stra- 
tegic plan which was brought to a cli- 
max, and the innovation of flying 
bombs by the Germans. The strategic 
plan is the destruction of the German 
petroleum industry, with its climax 
the large-scale air attack of June 20 
against oil plants and military targets 
inside Germany. The three develop- 
ments are triangular shuttle bombing 
between Britain, the U.S.S.R., and 
Italy; large-scale daylight bombing by 
the R.A.F.; and high-altitude pre- 
cision fighter bombing. Allied pre- 
invasion bombing is credited with hav- 
ing delayed the advent of the German 
flying-bomb attacks by 6 months and 
reducing them to about 10 per cent of 
the planned intensity. Defensive 
measures, such as antiaircraft fire, 
fighter interception, and barrage bal- 
loons, are reported to be increasingly 
effective. Air Force, August, 1944, 


Invasion of France. Capt. Luther 
Davis. An account of the Ninth Air 
Forces’ activities from the period 30 
days previous to D-Day until 10 days 
after the invasion. Varying according 
to the phase of operations, the diver- 
sity of their missions is recounted 
through the preliminary stage (“D- 
Day-minus-30” to ““D-Day-minus-3”’), 
the preparatory stage (“‘D-Day-minus- 
3” to D-Day), and the assault stage 
(D-Day through “D-Day-plus-one’’) 
of the invasion, as well as through the 
10 days following. The cutting of 
communications, the blasting of air- 
dromes, the destruction of enemy tac- 
tical targets, and the support of 
ground troops are among the opera- 
tions described. Air Force, August, 
1944. 


Centrifuge Used in “Blackout” 
Study. The Aero-Medical laboratory 
of the A.A.F. Matériel Command has 
made use of the principle of the cen- 
trifuge in its study of ‘“‘blackout,” the 
temporary loss of perception by pilots 
during violent flight maneuvers. The 
centrifuge resembles a large, two-arm 
merry-go-round with a man-carrying 
cab or cockpit at the end of each arm. 
It is spun by a 250-hp. electric motor. 
In the center of the revolving struc- 
ture is a seat for an observer. 

The test subject—always a volun- 
teer—sits in one of the cabs, the ob- 
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Prolonging the service lite of bearings twofold, even three- 
fold - reducing the corrosion from acid oil Conditios — giving 
a more durable contact surface without lessening anti-friction 
value INDIUM does all these, though present in such 
small quantity that it is called the “bearing vitamin’. 


Applied through plating and diffusion into thé wearing surface 
of the bearing, the INDIUM is placed where needed, and does 
not alter the make-up of the alloy. Use of INDIUM bearings by 
a major motor truck manufacturer, a Diesel engine maker, and 
a manufacturer of aircraft engines, has rolled up impressive 
‘field’ proof of the remarkable ‘‘wearability’ of INDIUM 
treated bearings. 


If you deal with bearings, or non-ferrous 
metals in any application, let the INDIUM 
specialists show what INDIUM might do for 
you in the way of making the metal more 
durable in every way. 


We will be exhibiting in Booth B-612 at the 
National Metal Exposition in Cleveland. 


THE \ ) l M CORPORATION OF AMERICA 
UTICA, N. Y. 
New York Office: 60 East 42nd Street, New York 17,N. Y. 
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server facing him. When the centri- 
fuge is started, the cab swings out. 
ward, putting the subject in a position 
parallel to the plane of the circle his 
body describes, head toward the cen. 
ter. Thus the motion duplicates ex. 
actly the force of an airplane pulling 
out of a dive. The force can be legs- 
ened or increased by varying the 
speed of the centrifuge. 

The centrifuge has shown that the 
average flier can withstand more posi- 
tive acceleration than negative. Usu- 
ally he will blackout at about plus 4 
or 5g. But his sight returns to normal 
almost immediately when the force is 
removed. At high g levels conscious- 
ness is lost. From this condition, 15 
sec. at least are required for recovery 
Maximum tolerance for minus 3 
about 3. A continued minus g force 
may lead to serious eye or brain in- 
jury. 

Tests are run in darkness to avoid 
the visual distraction of the walls 
whirling by. A predrawn chart fixes 
the entire operation of the centrifuge. 
This chart is placed in the control 
mechanism and gives a scientific sta- 
bility to the experiment not possible 
under actual flight conditions. The 
subject can, of course, cause the test 
to be stopped at any time for any rea- 
son. 

Special instruments record the sub- 
ject’s reactions. An_ electrocardio- 
graph, a brain wave recorder, a photo- 
electric eye for measuring blood 
volume in tissue and to take pulse and 
respiration are all attached to the 
“pilot.” His reactions are timed 
through the use of lights and buzzers 
on a panel in front of him. These are 
turned off by the subject, and the time 
necessary for him to throw the 
switches determines his alertness and 
state of consciousness. 

Valuable data have already been 
collected by the Matériel Com- 
mand from centrifuge tests. Aero- 
Medical specialists know now that a 
tense pilot, or one who “yells” during 
a dive pull-out, is much less suscep- 
tible to blacking out than a relaxed 
pilot. It has also been proved that 
taping the body and using a prone or 
crouch position (which the Germans 
provide for in dive bombers) have 
merit. A.A.F. Matériel Command, 
Wright Field. 

Our First Four Airfields in Nor- 
mandy. The story is told of how the 
first four American advanced landing 
fields in Normandy were constructed 
by the Engineer Command of the 
Ninth Air Force with speed, tenacity, 
and heroism. In addition to this re- 
port, the article outlines the phasing 
through which a typical landing strip 
goes and gives the specifications for 
each phase. It also reviews the back- 
ground history of the Ninth Engineer 
Command and lists the missions for 
which it was created. Air Force 
August, 1944. 

High-Altitude Flying Suit. [:xten- 
sive experimental work by the Mate- 
riel Command has resulted in the de- 
velopment of an improved high- 
altitude flying suit, designated as the 
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The most complete catalog of AIRCRAFT FASTENERS ever published 


Just coming off the press is this new catalog of “National” SPECIAL AIRCRAFT PARTS 

Aircraft Fasteners. Complete tables of AN and NAS National Aviation Products include 

Bolts, Nuts, Screws, Rivets and many special products many special parts, such as carbu- 

retor studs, motor mounting bolts, 

are contained in its nearly 150 pages. stainless eyebolts, brake adjustment 

Index tabs and clear readable type, plus handy size, screws, gyroscope struts, dome nuts 

ce thi > hook F l “ " —to name just a few. Consult us for 
make this an easy book to use. For a personal copy, please help on any special fasteners. 

address a request on your company letterhead. 


Our engineering and metallurgical experience, modern 
manufacturing and heat-treating facilities, large capacity 


and closely integrated production layout, including our own a Z l O 1) a 


wire mill, equip us to give our customers exceptional service. 


WEADED AND THREADED 


PROOUCTS 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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WE'VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 


Mow are magnesium 
alloys welded¢ 


Gas, arc and spot welding are all efficiently practicable 
with Dowmetal Magnesium Alloys. The welding of mag- 
nesium alloys has been used in regular production of 
parts and assemblies for several years, a fact which has 
greatly broadened the usefulness, in many industrial 
fields, of this valuable weight-saving metal—for mag- 
nesium is the lightest of all structural metals. 


Any good welder can join magnesium alloys as readily as 
he can other metals. Gas welding is well adapted to the 
making of butt welds; fluxes are available for this type of 
weld. In arc welding (illustrated at the right) a tungsten 
electrode is used, and the weld area is shielded from air 
by a screen of inert gas, such as helium or argon, thus 
eliminating the need of fluxes. Lap, butt, edge and fillet 
welds can be made by this method. Magnesium clloys can 
readily be spot welded to each other. Less current density 

is required because of the lower electrical conductivity of 

magnesium alloys in comparison with aluminum. Clean 

metal and clean electrodes will insure a better spot weld. 


The comprehensive facilities of Dow's own fabrication shops, supplemented 
by the full experience and specialized knowledge which na‘urally accrue 
to the pioneer and leading producer of magnesium, are at your disposal. 
Inquiries regarding the welding of Dowmetal—to be done in your plant or 
by Dow—will receive prompt and thorough attention. 


MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York + Boston + Philadelphia + Washington + Cleveland + Detroit + Chicago + St. lovis + Houston + San Francisco Los Angeles Seattle 
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F-3, which currently is being made 
available in overseas theaters. 

The two-piece design has been re- 
tained because it permits better fitting 
for men of varying physical measure- 
ments, with a minimum of sizes to be 
stocked. The F-3 suit consists of 
overall-like trousers and jacket, worn 
over ordinary dress. Ordinary dress 
is long underwear and regular govern- 
ment-issue woolen olive-drab clothing. 
The outer garment is also a new de- 
velopment, an intermediate-weight, 
alpaca-lined flying suit, which is less 
bulky than the heavy, unheated, 
sheepskin-lined leather winter flying 
clothing. Despite its apparent light- 
ness, the intermediate suit is comfort- 
able without the electrically heated 
unit in temperatures as low as +20°F. 

Completing the costume are elec- 
trically heated shoes over which are 
worn flying boots or a special felt shoe 
for a ball-turret gunner. Heated 
gloves are worn over rayon glove in- 
serts and under an insulative mitten. 
Two electrical circuits are built into 
gloves, shoes, and jacket, and three in 
the trousers, so that only part of the 
heat is lost if one of the unit circuits 
should fail. 

Six-foot extensions on jacket-at- 
tached lead cords furnish electrical 
connections to rheostats built in at 
combat stations throughout the plane. 
The plugs lock with simple clockwise 
twists to: prevent accidental discon- 
nections. The rheostats are adjust- 
able to provide maximum comfort. 
Minimum amounts of heat are recom- 
mended to avoid perspiration at lower 
altitudes. Matériel Command engi- 
neers are conducting experiments on 
two new types of thermostats which 
eventually may eliminate the need for 
the adjustable rheostat. One is a 
single external unit actuated by tem- 
perature changes in surrounding air 
and by increase and decrease in air 
movement. 

A manufacturer’s model of the ear- 
lier F-2 suit now incorporates multiple 
thermostats throughout the suit, in- 
cluding gloves and shoes, giving indi- 
vidual control to each unit. Such 
thermostats are not bulky and do not 
hamper efficiency to any great extent, 
being small cylinders approximately 
‘/, in. in diameter and slightly more 
than 1 in. long. 

The electrically heated suit as- 
sembly is designed to maintain top 
body efficiency during routine flight, 
training, or combat flying for all tem- 
perature conditions down to —40°F. 
at sea level, regardless of the flight’s 
duration. This is comparable to 
—60°F. at 30,000 ft. because of the 
lighter air density at higher altitudes. 

The adequacy of electrically heated 
clothing has been tested thoroughly by 
Matériel Command specialists. Eight 
men spent eight consecutive hours at 
—55°F. A 15-m.p.h. wind added to 
the rigors of the test. Electrically 
heated clothing provided complete 
protection that would not have been 
possible with present types of un- 
heated clothing. The safety of the 
electrical suits also has been demon- 


strated. The wire used in one test 
withstood reverse bending to 90° for 
more than 500,000 cycles without 
breaking. Farmers wore several pairs 
of electrically heated gloves as work 
gloves. The leather wore out, but the 
wiring remained in first-class condition. 
Other emergencies were provided for, 
such as protection while bailing out 
and walking back under conditions of 
exposure to the elements. A.A.F. 
Matériel Command, Wright Field. 


Our Rocket-Slinging Fighters. Lt. 
Col. H. L. Donicht. This is an article 
on the development of rocket-gun in- 
stallations for aircraft. Explaining 
the principles of rocket guns, it tells 
how they are positioned on fighter air- 
planes, how they are fired by the pilot, 
and the specific purposes for which 
they are used. The air-borne rocket 
guns are designated as the “heavy 
artillery” of the A.A.F., and reasons 
are given why they are used almost 
exclusively against ground targets. 
Air Force, August, 1944. 


Gun Cameras Aid Fighter Pilots. 
Every fighter aircraft in the A.A.F. is 
now, or soon will be, equipped with a 
gun camera. This 16-mm. motion- 
picture camera can accurately record 
the firing and tracking of a combat 
pilot under almost impossible condi- 
tions and can obtain valuable informa- 
tion about performance and design 
changes on enemy aircraft. 

When the pilot returns from his 
mission he may step into a projection 
room and see how he hit or how he 
missed the enemy. Perhaps he may 
discover that a new turret has been 
placed in a previously vulnerable spot 
on anenemy bomber. From this film, 
he can count his victories and see his 
errors. The film is also valuable for 
training of fledgling fighter pilots. 
When the scenes of the actual combat 
are shown to these men they can 
profit from the successes and mistakes 
of others. 

The camera is loaded with a 50-ft. 
roll of 16-mm. motion-picture film 
allowing 2,000 exposures. A knob can 
vary its speed from 16 to 64 frames 
per sec. As it must be able to func- 
tion within a temperature range of 
—65° to +165° it includes a heater, 
thermostatically controlled. It is 
light and compact, weighing 3'/, lbs. 
and measuring 6 by 3!/2 by 2!/2 in. 

The cameras are mounted in the 
nose, the wing, or fuselage of the 
various types of fighters. One of the 
principal difficulties encountered by 
Matériel Command engineers was the 
mounting of the camera to minimize 
the vibration caused by the engine 
and the firing of the guns so that pic- 
tures as clear and distinct as possible 
might be obtained. Such a mounting 
has been perfected. 

The camera is operated simultane- 
ously with the firing of the guns. Not 
only is the camera ingeniously bore- 
sighted with the plane’s gun sight but 
it has an attachment that allows the 
film to overrun the firing burst by 3 or 
4 sec. in order to record the effect of 
the burst on the enemy aircraft. 


The current model now standard to 
the Air Forces is the AN-N6 designed 
by the Fairchild Camera and Instru- 
ment Corporation and the Bell & 
Howell Company, who collaborated 
with the Armament Laboratory. 
A.A.F. Matériel Command, Wright 
Field. 

H-Hour Minus Four and a Half. 
The role played by the Troop Carrier 
Command in the “H hours” opera- 
tions of the Western European inva- 
sion is recorded. Descriptions are 
given of the assignment, the carrying 
out of the operations, and the back- 
ground that prepared the Troop Car- 
rier Command for the successful com- 
pletion of its D-Day missions. Air 
Force, August, 1944. 


Bureau of Aeronautics 


Fog. This is the third of a series of 
booklets on aerological subjects pre- 
pared for Naval Aviation cadets. It 
describes how fog forms, the various 
types of fog, fog forecasting, and the 
dissipation of fog. A short glossary 
containing common terms is included 
in the booklet. Training Division of 
the Bureau of Aeronautics, Aerology 
Series No. 3. 


Bureau of Naval Personnel 


A Sailor’s Reader is the title of a 
booklet telling about the U.S. Navy. 
It explains what the Navy does and 
what it can do for men enlisting in it. 
Types of Navy ships, including air- 
craft carriers, are described in one sec- 
tion. NAVPERS 16109, Training 
Division, Standards and Curriculum 
Section, January, 1944. For sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.15. 


Civil Aeronautics Administration 


The Development of a Mechanical 
Cement Spreader and Accessories for 
Use in Soil Cement Construction. R. 
C. Mainfort. In recent years it has 
been found that portland cement com- 
bined with certain types of soils pro- 
duces material suitable for low-cost 
road and airport construction. This 
type of treatment is referred to as soil- 
cement stabilization, and numerous 
civil and military airports have uti- 
lized this method in the construction 
of surfaces and base courses. It has 
been the general practice to apply the 
cement to the soil by hand, an opera- 
tion that, in addition to being slow 
and labor-consuming, often results in 
an improper dispersion of the cement. 

With the approval of the U.S. Army 
Air Forces and the endorsement of the 
Secretary of War, the Technical De- 
velopment Division of the Civil Aero- 
nautics Administration initiated the 
project of developing a mechanical 
cement spreader capable of providing 
a more speedy and accurate method 
of applying portland cement to soil 
that had been prepared for stabiliza- 
tion. This project has now been com- 
pleted and a description of the develop- 
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ment and operation of the equipment 
is contained in this report. 

The spreader will give an even dis- 
tribution of cement over an area 6 ft. 
wide, in any controllable amount be- 
tween 0.3 and 0.75 cu.ft. per sq.yd. of 
surface (approximately 6 to 16 per 
cent by volume of compacted soil for 
6-in. thickness) at forward speeds up 
to 150 ft. per min. The quantity of 
cement so spread can be controlled 
within a variation of less than 1 per 
cent based on the volume of com- 
pacted soil. The unit is suitable for 
use with either bulk or sacked cement 
and is designed to be towed by truck 
or tractor. 

In order that the equipment may be 
transported to remote combat areas 
by air, it has been designed so that all 
units can be broken down into easily 
assembled parts, each of which will 
conveniently fit into military transport 
planes. Technical Development Report 
No. 41, May, 1944. 

Propeller Diameters, Controllable 
Pitch and Constant Speed. The pur- 
pose of this release is to clarify a 
number of questions that have arisen 
regarding limitations associated with 
approved propeller diameters. This 
information does not apply to fixed- 
pitch and adjustable (on the ground) 
pitch propellers because the approved 
diameter limitations for such propellers 
are indicated in the specification of the 
aircraft models using these propellers. 

Explanations are given for the ap- 
proved diameter limits and the permis- 
sible deviation from those limits. 
General instructions are given for 
calculating permissible diameter re- 
ductions, and a tabulation shows the 
amount of correction to be added to 
the blade radius of the various hub 
models. Safety Regulation Release No. 
163, June 15, 1944. 


Civil Aeronautics Board 


Uniform System of Accounts for 
International Air Carriers. This vol- 
ume is published in accordance with 
the Civil Aeronautics Act of 1938, as 
amended, requiring air carriers to keep 
all accounts, records, and memoran- 
dums in the form prescribed or ap- 
proved by the Civil Aeronautics Board. 
It contains instructions for procedures 
in accordance with these regulations. 
The main sections of the book refer 
to balance-sheet accounts, operating- 
revenue accounts, operating-expense 
accounts, income accounts, and re- 
porting procedure. Five annual-re- 
port schedules are included. Direc- 
tions are given in great detail for the 
keeping of records, accounting periods, 
allocation of revenues and expenses, 
delayed items, foreign exchange, con- 
tingent assets and liabilities, affiliated 
and associated companies, interpret- 
ing of item lists, and submission of 
questions. An index of approximately 
500 items gives reference to the appro- 
priate section and page. CAB Form 
2380 Manual 1-1-43. For Sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.50. 


Civil Air Patrol 


Two official pamphlets, one on how 
to form a C.A.P. unit and the other 
an illustrated brochure on the C.A.P. 
Cadet program, have been printed by 
the Recruiting Publicity Bureau, U.S. 
Army, and are being distributed to 
all units of the Civil Air Patrol. They 
are intended to assist in the formation 
of new C.A.P. units and in recruiting 
new members. The pamphlet on 
“How to Form a CAP Unit in Your 
Area”’ refers to the Patrol as a ‘double 
opportunity” for aviation enthusiasts 
—a chance to help the war effort and 
at the same time to build for aviation’s 
future. It contains 16 pages and will 
be useful in enlisting the help of local 
pilots, civic groups, school authorities, 
and other citizens in areas where 
C.A.P. units have not been formed. 

“How Civil Air Patrol Helps You 
Win Your Wings’”’ is a 24-page illus- 
trated booklet especially addressed to 
prospective C.A.P. Cadet recruits and 
to their parents but may serve a va- 
riety of other purposes. City officials, 
school authorities, civic groups, avia- 
tion committees of chambers of com- 
merce, local flight operators, and 
others are expected to be helpful in 
this effort through the use of the pam- 
phlets. CAP News Bulletin, July 28, 
1944. 


National Advisory Committee 
for Aeronautics 


Gas Jets. 8. Chaplygin. 
translation of Scientific Memoirs, 
Moscow University, 1902. By using 
the method presented it is possible, in 
many cases, to find the solution of a 
given problem on the flow of an ideal 
gas. Here it is necessary to impose all 
the conditions that are assumed in the 
analogous problems of an incompres- 
sible liquid as previously mentioned by 
Joukowsky. 


From a 


But, in addition, the applicability of 
the analysis here developed is further 
restricted by the special requirement 
that thevelocity of the gas particles 
must nowhere exceed the velocity of 
sound for the particular physical state 
of the gas at a given point (local velo- 
city of sound). Corresponding restric- 
tions are likewise imposed on the limits 
within which the pressure may vary. 
If this additional condition is not satis- 
fied, stable motion apparently is not 
possible. It is assumed, however, that 
with the aid of a certain hypothesis, 
stated in this paper, the problem can 
also be analyzed for the case where the 
additional condition is not satisfied. 
The mathematical treatment of this 
problem, however, is left to another 
paper. 


In part I the differential equations 
of the problem of a gas flow in two 
dimensions are derived, and the partic- 
ular integrals by which the problem 
on jets is solved are given. Use is 
made of the same independent vari- 
ables as Molenbroek used, but it is 


found to be more suitable to consider 
other functions. The stream function 
and velocity potential corresponding 
to the problem are given in the form of 
a series. 

The investigation of the conver. 
gence of these series in connection with 
certain properties of the functions 
entering them forms the subject of 
part II. In part III the problem of 
the outflow of a gas from an infinite 
vessel with plane walls is solved. In 
part IV the impact of a gas jet on q 
plate is considered, and the limiting 
case where the jet expands to infinity. 
changing into a gas flow, is taken up 
in greater detail. This also solved the 
equivalent problem of the resistance 
of a gaseous medium to the motion of 
aplate. Finally, in part V, an approxi- 
mate method is presented that  per- 
mits a simpler solution of the problem 
of jet flows in the case where the veloci- 
ties of the gas (velocities of the par- 
ticles in the gas) are not large. 

Supplementary notes are appended 
at the end of this report, the second 
of which establishes a relation between 
the analysis of part V with certain 
problems in the theory of minimal sur- 
faces. 

The results obtained in parts III 
and IV, at least qualitatively, agree 
sufficiently well with test results, al- 
though the experimental investigation 
of the phenomena accompanying the 
jet formation was condueted under 
conditions very different from those 
assumed in these theoretical investiga- 
tions. The principles of the method 
with its application to flows presented 
here were briefly communicated to the 
Moscow Mathematical Society at the 
beginning of 1896. A more detailed 
presentation was made at the eleventh 
session in 1901. N.A.C.A. T.M. No. 
1063, 112 pp., August, 1944, 

Integral Methods in the Theory of 
the Boundary Layer. L. G, Loitsian- 
skii. Translation from the Institute 
of Mechanics of the U.S.S.R. Academy 
of Sciences, Applied Mathematies and 
Mechanics, Vol. V, No. 3, 1941. This 
paper deals with the method of the 
variation of the thickness of the 
boundary layer. A number of new 
approximate formulas valuable in 
aerodynamic calculations for the fric- 
tion distribution are derived from this 
procedure. The method has been ap- 
plied only to laminar boundary layers, 
but it seems probable that it may be 
generalized to include turbulent layers 
as well. 

In the present paper use is made of 
a single general principle of mechanics 
which, as far as is known, has not yet 
been applied in hydrodynamies and, 
in analytical mechanics, bears the 
name of the Jourdain principle. This 
principle, which is intermediate be- 
tween the principles of D’Alembert 
and Gauss, is convenient for problems 
of hydrodynamics in the applications 
of Euler and, in particular, for ob- 
taining ‘‘direct’’ methods of the solu- 
tion of boundary layer problems. 

The assigning of a particular form 
for the velocity variation in the ex- 
pression of the Jourdain principle leads 
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y®. tomorrow's private planes can have... 
automatically . . . the high propulsive effi- 
ciency which today’s high-powered, multi- 
engined military aircraft get from adjustable 
pitch propellers. 


The unique Aeromatic Propeller is completely 
self-contained and fully automatic . .. operates 
without instruments or controls . . . varies its 
own pitch in response to natural forces . . 3 
utilizes full engine power at rated speed under 
all flight conditions. 


That means short take-off runs . . . a high rate 


of climb . . . cruising at most favorable altitude 


... safer landings .. . all with minimum fuel 


consumption and engine wear. In short, Aero- 
matic means more pleasure and satisfaction in 


owning and flying a plane. 


Now seven years old . . . conceived, built, ap- 
proved by CAA and test-flown for 5,000 hours 
before Pearl Harbor . . . the Aeromatic pro- 
peller is today being used on military aircraft of 
100to 450 HP. To manufacturers who are de- 
veloping the private planes of tomorrow, 


complete technical information and engineer- 
ing cooperation are available now. 


Licensed under Patents of Everel Propeller Corporation 


War 


The Propeller with a Brain d for Tomorrow's Plane 


Air Controlled Automatic Propeller 


KOPPERS COMPANY, BARTLETT HAYWARD DIVISION 


BALTIMORE 3, 


1944 


MARYLAND 
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Topay, electrical instruments are 
among the deadliest weapons in free- 
dom's arsenal. They ode planes on 
bombing missions, direct gun-fire, 
and pertorm a hundred other killing 
missions. 

But the magic of instruments will 
not always be put to these frightful 
uses. The day is coming when they 
will bring better health, greater 
happiness, and increased usefulness 
to everyone. They will be used more 


ENGINEERING 


REVIEW 


and more to improve the efficiency of 
industry's products—to safeguard our 
safety in the home, in the factory, 
and on the streets or in the skies—to 
improve all the services of the pro- 
fessions and sciences so that they can 
make a better world in- which to 
live longer. 

Many companies will make these 
instruments and will make them very 
well. Among them, we believe, will 
be our own organization, creating in- 
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he instruments of Sudden Death 
will bring them longer life! 


struments of sustained accuracy* to be 
used for all the purposes of peace, 
progress, and longer life. 


* SUSTAINED ACCURACY is not an easy 
quality to achieve. It must take into account 
all factors of use—must then employ the de. 
sign, the alloys, the construction that infallj. 
bly protect an instrument against all threats 
to its reliable performance. Such instruments. 
obviously, must be built with performance- 
not price—in mind. We invite the inquiries of 
those who are interested in such standards, 


instruments 


for Measuring, Metering & Testing Equipment + The W.W. Boes Co., Dayton, Obie 
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to the equation of von Karman, the 
system of equations of Leibenson- 
Golubev, and other methods that may 
be useful in applications. N.A.C.A. 
TM. No. 1070, July, 1944. 


Navy Department 


New Navy Films for War Industry 
Showings. As a part of the activity 
of the Industrial Incentive Division of 
the Navy Department, a showing of 
motion pictures was held on August 2 
in the auditorium of the Museum of 
Modern Art in New York. Five films 
were exhibited as follows: Black Cats, 
Behind Nazi Guns, December 7th, 
Battle for the Beaches, and The Life 
and Death of the Hornet. These films 
are listed in the “‘restricted’”’ category 
and are available to industrial plants 
engaged in war work for exhibition to 
their employees as a part of the effort 
to stimulate industrial production of 
war materials. 

The film The Black Cats was photo- 
graphed, edited, and completed by the 
Naval personnel in the South Pacific, 
and no changes were found necessary 
in its continuity or presentation be- 
fore it was released for exhibition. It 
shows the accomplishments of the 
Consolidated PBY Catalina patrol 
bombers not only in observation and 
reconnaissance work but in actual at- 
tacks with bombs and _ torpedoes 
against Japanese combat and mer- 
chant ships and aircraft. 

Behind Nazi Guns consists largely 
of captured German films showing the 
war effort being made by the enemy 
and some of the damage that is being 
done to German industry by Allied air 
power. 

December 7th depicts the attack by 
the Japanese at Pearl Harbor. It was 
chosen as the ‘best documentary 
short subject of the year” by the Mo- 
tion Picture Academy of Arts and 
Scien¢es. It shows in detail the de- 
struction wrought and the reconstruc- 
tion work that followed. 

Battle for the Beaches emphasizes the 
importance of amphibious warfare in 
Africa, Europe, and the Far East. 
It shows how landing craft of large 
and small size are contributing to the 
skillful invasion of enemy territory, 
which in many cases consists of at- 
tacks and landings directly on the 
beaches held by enemy forces. 

The Life and Death of the Hornet 
traces the story of one of America’s 
famous aircraft carriers from its con- 
struction and launching, through the 
Important battles in which it took part 
to its destruction by American gunfire 
and torpedoes after it had been so 
severely damaged by enemy bombs as 
to be beyond salvage. Industrial In- 
centive Division, U.S. Navy Depart- 
ment, 


New York State Department of 
Commerce 
New York Means Business. A 


booklet of 48 pages, profusely illus- 
trated in color, gives a survey of the 


industrial development of the State of 
New York. It is intended to convey 
to business men the many opportuni- 
ties offered by the State for the estab- 
lishment and expansion of industrial 
enterprises. It shows not only the 
diversification of industry and agricul- 
ture but indicates the extensive mar- 
keting territories provided by the 
population of the State. 

Among other things it is noted that 
New York and its six boundary states 
contain 26.33 per cent of the popula- 
tion of the United States; individuals 
in the territory received 35.28 per cent 
of the national income; its consump- 
tion of electrical energy was 31.51 per 
cent of that of the entire nation. Its 
motor vehicle registration totals 23.91 
per cent of all the United States, and 
retail sales were 31.26 per cent of the 
United States total. Charts and tables 
give other statistics showing the ex- 
tent and variety of the markets offered 
by the people of New York. 

In the section outlining the State’s 
transportation facilities, there is a map 
showing the established commercial 
air routes, airports, and other facilities 
available for air transportation. Other 
pages give information about the 
State’s agricultural products, man 
power, and other basic factors, as well 
as specific information regarding some 
of the leading industries in the State. 


The Port of New York Authority 


With all measurements centering on 
the New York-New Jersey area, an 
air map known as an “azimuthal 
equidistant projection’? shows every 
straight line out of the Port of New 
York as a great-cirele route on which 
air distances may be scaled on a 
straight line. The map shows the sav- 
ings in distance, and therefore in time 
and cost, that will be had from direct 
air routes to all points in the Carib- 
bean and to South America. 

An agimuthal map is one that main- 
tains the true direction of all points on 
the earth’s surface, away from one 
selected point. Some interesting con- 
trasts may be seen between distances 
measured on the Mercator projection 
and those indicated on the azimuthal 
projection. For example, on the Mer- 
‘ator, the distance from New York to 
London appears to be approximately 
the same as that from New York to 
Rio de Janeiro. On the azimuthal, it 
is clear that Rio de Janeiro is 1,300 
miles farther from New York than is 
London. Similarly, the Mercator 
projection indicates that San Juan, 
Porto Rico, is closer to New Orleans 
than it is to New York. Actually, 
San Juan is considerably closer to 
New York. 

The chairman of the Port of New 
York Authority stated that in 1940, 
the latest period for which figures are 
available, 48.6 per cent of the value 
of America’s foreign trade and 22.6 
per cent of its volume passed through 
the Port of New York. The average 
value of a pound of freight passing 
through this port was more than 
double the national average. This 


high-value freight is particularly sus- 
ceptible to diversion to air transporta- 
tion. About 70 per cent of the pre- 
war overseas passenger travelers used 
the Port of New York. Approxi- 
mately two-thirds of American citi- 
zens traveling abroad lived within the 
northeastern portion of the United 
States, over 40 per cent in New York 
and New Jersey alone. Records of 
domestic air express revenues show 
that about one-fourth of all such traf- 
fic originates at, or is deliveted to, 
New York. 

The Port of New York has a sub- 
stantial amount of direct service by 
air to San Francisco and Los Angeles. 
Yet it lacks any permanently certified 
direct service to closer points in Cen- 
tral America, the western Caribbean, 
and northern South America. Under 
the recent proposal of the Civil Aero- 
nautics Board for 20 postwar inter- 
national air routes for commercial 
operation by United States flag air 
lines, seven of the proposed routes 
have New York as a terminal. Two 
more that start at Cristobal and Bal- 
boa are extensions into South America 
of routes that have New York as 
their terminal in the United States. 

The new map was prepared by the 
American Geographical Society at the 
suggestion of The Port of New York 
Authority. It shows most of North 
America, all of Central and South 
America, the Caribbean Islands, most 
of Europe, and western Africa. The 
Port of New York Authority. 


Tennessee Valley Authority 


Airplane Dusting for the Control of 
Anopheles Quadrimaculatus on Im- 
pounded Waters. C. W. Kruse, A. D. 
Hess, and R. L. Metealf. The purpose 
of this paper is to discuss briefly the 
major improvements in airplane dust- 
ing for the control of insects on the 
reservoirs of the Tennessee Valley 
Authority since 1938. These have in- 
volved mainly the mechanics of the 
duster, methods of dust-valve calibra- 
tion and dust mixing and tagging, the 
application and evaluation of general 
field treatment practices, and speci- 
fications for Paris green with particu- 
lar reference to particle size. 

A detailed description is given of 
the dusting plane and the dust hopper, 
agitators, release valve, venturi, and 
other special equipment. The type 
and location of loading strips, training 
of pilots, ete., are also briefly discussed. 
The methods of calibrating the rates 
of discharge and the mixing and tag- 
ging of dust are described. 

The dusting operation is carried out 
during the calm period of early morn- 
ing, and the flying height is usually 
20 to 30 ft. Dust distribution has 
been determined, both by particle 
counts and by quantitative chemical 
analysis. The dust distribution curve 
is noticeably skewed to the left, prob- 
ably because of the torque of the plane 
propeller. It appears that about 20 
per cent of the Paris green released 
falls in the central 100 ft. of the dust- 
ing swath and another 8 per cent falls 
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in the second 100 ft.; the remainder | A 


of the dust drifts away from the treat- 
ment area and for practical purposes 
may be considered lost. A chart is 


| presented which shows effective swath 


widths for 70 and 90 per cent larval 
kills under varying conditions of plant 
cover, rate of discharge, and distances 
between swaths. 

Studies on ingestibility, toxicity, 
and field distribution in relation to 
particle size indicate the desirability 
of obtaining a Paris green for airplane 
dusting of a larger particle size than 
the ordinary commercially available 
material. A tentative revision is sug- 
gested for the particle size specifica- 
tions which are to be used in air 
dusting for malaria control. 


War Contracts Price Adjustment | 


Board 


Renegotiation Regulations for Fis- 
cal Years Ending After June 30, 1943. 
This book contains regulations govern- 
ing the renegotiation of war contracts, 


adopted by the War Contracts Price | 


Adjustment Board for controlling the 
renegotiation of contracts and sub- 
contracts. The regulations have been 
made in accordance with Section 403 
of the Sixth Supplemental National 
Defense Appropriation Act, 1942, as 
amended, with respect to renegotia- 
tion for fiscal years ending after June 
30, 1943. The regulations presently 
published are subject to revision and 
amendment and to the addition of rul- 
ings on subjects not covered therein. 

Sections of the book are as follows: 
Authority and Organization; Proce- 
dure for Renegotiation; Determina- 
tion of Renegotiable Business and 
Costs; Determination and Elimina- 
tion of Excessive Profits; Agreements 
and Statements; Impasse Procedure; 
Forms for Renegotiation; ‘Text of 
Statutes, Orders, Joint Regulations and 
Directives. For Sale by the Superin- 
tendent of Documents, Washington, 
$2.00, including twelve monthly sup- 
plements. 


War Department 


Aviation Engineers. A manual for 
aviation engineers of the Army Air 
Forces deals with both tactical and 
technical phases of their training and 
operations, with special reference to 
their employment in theaters of opera- 
tion. The manual is intended to serve 


as a guide to those general engineering | 


principles that must be applied to the 
work of constructing, maintaining, 
-amouflaging, and defending field air- 
dromes. 

The general background of the sub- 
ject is given in sections devoted to the 


mission, organization, equipment, and 
| training. This is followed by chapters 


dealing with operations in construct- 
ing, Maintaining, and defending field 
airdromes, including methods of using 
the construction equipment issued to 
aviation engineers. The subject of 
camouflage is discussed. There is a 


chapter on air-borne aviation engi- 


SENSENICH 


Sensenich propellers of all types may be 
rebuilt, refinished or repaired at main 
plant or West Coast branch. To get bey 
performance from your ship, check pro 
peller regularly. 


Adjacent to Lancaster Municipal Airport, 
Lancaster, Pennsylvania— W est Coast Branch, 
Glendale, California 


FASTEST TO INSTALL 
FOR WSERVICE 


Camloc Speed Fasteners are adaptable 
to straight or curved sheets of metal, 
plastic or plywood. Camloc engineer- 
ing department is at your service with- 
out obligation. Catalog upon request. 
Camloc Fastener Corp., 420 Lexington 
Ave., New York 17, N. Y. 
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STEEL “PROP” BLADES THAT SWING 194,000 LBS. 


as UNIFORM and CLEAN and 
SOUND as the most expert furnace 
practice can make it. 


At take-off speed, the centrifugal pull 
on each of the hollow steel blades of 
a 16%-foot propeller on one of our 
largest and fastest aircraft is 97 tons 
—or a total of 582,000 pounds on 
the 3 blades. 


That’s a terrific force—and an im- 
portant reason why electric furnace 
steels are used in the manufacture of 
large-diameter “prop” blades. Only 
electric furnace steel can consistently 
meet the exceptionally rigid specifi- 
cations, pass X-ray and other exact- 
ing tests, and provide high resistance 
to erosion from water spray, sand 
and gravel in the air. 


There’s another reason, too, why 
thousands of hollow steel “prop” 
blades are made of Republic Electric 
Furnace Steel—the steel that’s always 


The process by which these blades 
are made is exacting—involves 100 
separate operations. The steel must 
not vary or interfere with rapid flow 
through the various production steps. 
It must be consistent in physical, 
chemical, welding, machining and 
heat treating properties. It must be 
homogeneous—free from imperfec- 
tions which could cause rejection at 
final inspection and loss of irreplace- 
able time and costly effort. 


Let us tell you how Republic Electric 


REPUBLIC 


Furnace Steels can help YOU pro- 
duce better products, too—to meet 
keen competition in peacetime mar- 
kets. When you use these fine steels, 
consistent uniformity predetermines 
costs. Freedom from practice-upset- 
ting variables insures maximum re- 
sults from mass production methods. 
“Targeted” quality possible only in 
electric furnace melting hits narrow 
specifications on the nose. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Divisione Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division Culvert Division 
Niles Steel Products Division ¢ Steel and Tubes Division 
Union Drawn Steel Division ¢ Truscon Steel Company 
Export Department: Chrysler Building, New York 17,N.Y. 


ELECTRIC FURNACE STEELS 
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PLANTS IN BINGHAMTON AND BUFRFALO, N. 


How we make HEAT 
RUN AROUND IN CIRCLES 


This H. & A. unit literally makes heat run around curves, 
bends, circles. On military vehicles it prevents freezing of 
fuel lines — especially at the most troublesome spots... 
It is extremely flexible; can be snapped quickly into place; 
can fit any diameter, any length; can maintain exactly any 
desired temperature—and therefore can serve scores of 
peacetime uses where viscous fluids, chemicals, oils require 
accurate heating. 

Other H. & A. units are made in many shapes, sizes, con- 
tours—one of which may be 
just what your needs require. 
Hundreds of thousands in use. 


Send for our Booklet, ‘Controlled 
Electric Contact Heat.” Write 
H.& A. Engineering Department, 
104 Leroy Ave. 
Buffalo 14,N.Y. 


0. Ine. 


neers which 
organization 
ing. Techni 
given in ap 
5-255, Decel 


War Ma 


Occupatic 
chanic. if 
of the Job F 
gestions for 
and transfe 
tion of air 
eupations ! 
mechanic 
factors of 
Estimates 
time that 1 
related wo 
training of 
Family Se 
pational A 
January, | 
intendent 


$0.10. 
Britis! 


The C: 
Skin Fric 
olution 


The 
NAUTICA! 

Aer« 
translati 
by the ¢ 
library | 
may be 
author, 
requests 
time by 

Th 
ot pages 
has bee 
at the t 


2144 Se 


2149 
2150 


2151 


116 
f/ 
| 
i 
* 
x 
\ 
( 245 
ths 
2146 | 
& 2147 J 
3 2148 
< 


GOVERNMENT PUBLICATIONS 


which 


neers details their mission, 
organization, equipment, and train- 
ing. Tec -hnical and reference data are 
given in appendixes. Tentative TM 
§-255, December 31, 1942. 


War Manpower Commission 


Occupations Related to Aircraft Me- 
chanic. This pamphlet, which is one 
of the Job Family Series, contains sug- 
gestions for the economical upgrading 

and transfer of workers to the occupa- 

tion of aircraft mechanic. The oc- 
cupations related to that of aircraft 
mechanic are listed. The principal 
factors of relationship are described. 
Estimates are given of the training 
time that might be saved by the use of 
related workers as compared with the 
training of inexperienced persons. Job 
Family Series 0-89, Division of Occu- 
pational Analysis and Manning Tables, 
January, 1944. For sale by the Super- 
intendent of Documents, Washington, 
$0.10. 


British Information Services 


The Calculation of the Total and 
Skin Friction Drags of Bodies of Rev- 
olution at Zero Incidence. A. D. 


Young.- A method is developed for 
calculating the total and skin-friction 
drags of bodies of revolution at zero 
incidence, utilizing the principles and 
assumptions employed in calculating 
the profile drag of airfoils. The 
method is applied to three bodies of 
different fineness ratio for three Rey- 
nolds Numbers and three transition 
points. From the results curves are 
drawn showing the variation of total 
drag for a given range of fineness ratio, 
Reynolds Numbers, and positions of 
transition points. Comparison with 


experimental results shows satisfac- 
tory agreement. 
Among the deductions resulting 


from the calculation are: (a) The ratio 
of form drag to total drag is equal to 
approximately 40 per cent of the ratio 
of the maximum diameter of the body 
to its length; (b) given the volume 
and transition-point position, the fine- 
ness ratio for which the drag is least 
is about 5 to 1; (c) given the frontal 
area and transition-point position, the 
fineness ratio for which the drag is 
least is about 3 to 1. Ministry of Air- 
craft Production, Aeronautical Research 
Committee, R. & M. No. 1874, British 
Information Services, New York, 
$1.20. 


British Air Ministry Translations 


The list below supplements those published in previous issues of the AERo- 


NAUTICAL ENGINEERING REVIEW. 


Aeronautical companies and other organizations may borrow copies of these 
translations through the facilities of The Paul Kollsman Library upon application 


by the company librarian. 


Because of the importance of this material, the regular 


library loan period has been extended to two weeks, in order that these translations 


may be utilized to their full advantage. 
author, and title on the regular Library book request cards. 


Requests should be made by number, 
Because of the many 


requests for these translations, no more than five copies may be borrowed at one 


time by one organization. 


The translations have been reproduced from typewritten copy, and the number 


of pages in each is indicated at the end of each reference. 
has been taken directly from the translations. 


at the usual library rates. 


2144 Serragli, G The exhaust gas turbine. 
Rivista saeronautica, v. 17, no. 11, 
November, 1941, p. 331-344. 8 p. 


2145 Hiitter, A Stress peaks in perforated 
metal plates and strips. Zeitschrift fiir 
angewandte mathematik und mechanik, 


v. 22, no. 6, December, 1942, p. 322-335. 
20 p. 
2146 Fault detector for hydraulic systems. Flugs- 


port, v. 36, no. 1, 


January 19, 1944, 
p. 5-6. 2p. 


2147 Junkers flugzeug- und motorenwerke 
aktiengesellschaft. Device for removing 
buckles out of tube walls. Flugsport, 
v. 34, no. 1, January 7, 1942, p.7. 2p. 


2148 Fan impeller o of welded polyviny] chloride. 
Kunststoffe, v. 32, no. 3, March, 1942, 
p. 91. 2p. 


2149 Heinkel, Ernst, flugzeugwerke. 
water winds for assisted take-off. German 
patent, no. 726,616. Flugsport, v. 35, 
no. 5 tena 3, 1943, p. 208. 2p. 


Under- 


2150 Willstitter, R., and Zechmeister, L. On 
the hydrolysis of cellulose. Berichte der 
Deutschen chemischen gesellschaft, v. 
62, Section B, 1929, p. 722-725. 3 p. 


2151 Sheviakov, T. On the question of using 
unshrouded blades in gas turbines, 
Sovetskoe kotloturbostroenie, U.S.S.R., 
no. 1, January, 1940, p. 30-32. 5 p. 


Bibliographic information 
Photostatie copies are also available 


2152 Trutnovsky, K. 


through 


Tests on unsteady flow 

labyrinths, Zeitschrift des 
Vereines deutscher ingenieure, v. 86, 
no. 39-40, October 3, 1942, p. 609-611. 
5 p. 

2153 Meyer-Rissler, E. Aluminium piston alloy 
KAI 3212/13 (Mahle 124H) containing 
only .6% Cuand 6% Ni. 
no. 4, April, 1943, p. 165-171. 2p. 


2154 


Development in piston design. Aluminium, 
4, April, 1943, p. 171-174. 6p. 

2155 Bruder, E. A machine for the production 
of synchronous combined flerural-torsional 
fatigue stresses. Zeitschrift des Vereines 
deutscher ingenieure, v. 87, no. 5-6, 
February 6, 1943, p. 82. 2p. 

2156 Askania-werke a.-g. Pneumatic relay for 
pilotless aircraft. German patent, no. 
725,771. Flugsport, v. 35, no. 6, March 
17, 1943, Patent collection, no. 1, p. 3. 
3 p. 

2157 Schmidt, R., and Klein, H. Two new 
dynamic extensometers. Luftwissen, v. 9, 
no. 11, November, 1942, p. 313-316. 
6 p. 


Hollbach, O. 
Luftwissen, v. 10, no. 3, 
p. 77-79. 3p. 


2158 


Diesel engines in aircraft. 
March, 1943, 


2159 Ulrich, M. Increasing the fatigue strength 
of gear wheels by special shaping, harden- 
ing and machining of the tooth base. 
Luftwissen, v. 9, no. 11, November, 
1942, p. 311-312. 6p. 
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Henschel flugzeug-werke a. g. Arrange- 
ment for locking a pivotable tail wheel in 
its central position. German patent, 
no. 732,485. Flugsport, v. 35, no. 10, 
June 16, 1943, Patent collection, no. 5, 
33. 2p. 


Fieseler, Gerhard, werke g. m. b. h. Inter- 
connection of rudder and tail wheel swivel- 
lock. German patent, no. 733,683. 
Flugsport, v. 35, no. 10, June 16, 1943, 
Patent collection, no. 5, p. 34. 2 p. 


Arado flugzeugwerke g. m. b. h. Improved 
landing gear incorporating skid and wheel. 
German patent, no. 732,486. Flugsport, 
y. 35, no. 10, June 16, — Patent 
collection, no. 5, p. 34. 2 


< 


Dornier-werke g. m. b. h. 
tail brake. German patent, no. 730,606, 
Flugsport, v. 35, no. 10, June 16, 1943, 
Patent ocltectian. no. 5, p. 36. 2p 


Aerodynamic 


Siiddeutsche arguswerke. Snow brake 
applied to skis. German patent, no: 
731,811. Flugsport, v. 35, no. 10, 
June 16, 1943, Patent collection, no. 5, 
p. 36. 2p. 


Komelkov, V. S. An investigation on im- 
pulse spark discharge. Part 1. Zhurnal 
tekhnicheskoi fiziki, U.S.S.R., v. 10, 
no. 17, 1940, p. 1426-1433. 9 p. 


Heinkel, Ernst, flugzeugwerke. 
flap with aileron action. German patent, 
no. 732,917. Flugsport, v. 35, no. 9, 
May 19, 1943, p. 23. 1p. 


Fowler 


Heinkel, Ernst, flugzeugwerke. Variable 
camber flap control. German patent, no. 
732,918. Flugsport, v.°35, no. 9, May 
19, 1943, p. 23. 1p. 


Heinkel, Ernst, flugzeugwerke. Sealing 
plate for flaps capable of aileron action. 
German patent, no. 733,493. ae 
v.35, no. 9, May 19, 1943, p. lp 


Junkers flugzeug- und motorenwerke a. g. 
Blade root bearing for V.P. airscrews. 
German patent, no. 727,968. Flugsport, 
v. 35, no. 3, February 3, 1943, Patent 
collection, no. 47, p. 189. 3 p. 


Forstmann, R. Automatic oxygen masks 
without regeneration. Zeitschrift fiir das 
gesamte schiess- und sprengstoffwesen, 
v. 36, no. 3, March, 1941, p. 63-66. 
4 p. 


Heinrich, H. Numerical evaluation of 
fourth-degree (biquadratic) equations. 
Zeitschrift fiir angewandte mathematik 
und mechanik, v. 21, no. 5, October, 
1941, p. 304-308. 5p. 


Allgemeine elektricitits-gesellschaft.° Re- 
mote control electric ship's steering gear. 
Zeitschrift des Vereines deutscher in- 
genieure, v. 86, no. 43-44, 1942, p. 35, 
advertisement. 1 p. 


Palkov, 8., Kargin, V., and Rogovin, Z. 
Solubility of cellulose and its ethers. 
Part 2, Application of the phase rule to 
solutions of cellulose ethers. Zhurnal 
fizicheskoi khimii, U.S.S.R., v. 10, no. 
4-5, p. 607-619. 10 p. 


Pawlek, F. TIron-silicon alloys of high 
initial permeability obtained by special 
metallurgical treatment. Archiv fir 
eisenhiittenwesen, v. 16, no. 9, March, 
1943, p. 363-366. 6 p. 


Schuch, E. Determination of knock rating 
Ol und kohle, no. 40, October 22, 1941, 
p. 806-808. 5 p. 


Witschakowski. Knock rating of high 
octane fuels. Ol und kohle, no. 40, 
October 22, 1941, p. 801-804. 5p. 


Jantsch, F. The blending value of fuel 
components. Ol und kohle, no. 40, 
October 22, 1941, p. 799-801. 5p. 


Singer, E. Development and results of 
comparative experiments carried out at the 
Technical fuel testing laboratory at 
Ludwigshafen-Oppau with C.F.R. and 
I.G. test engines. Ol und kohle, no. 40, 
October 22, 1941, p. 795-799. 10 p. 


POINTERS ON ENGINES ..... 
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Ranger Gets the “‘Inside Story’’ 


These patterns tell the inside story of metals. 


They are “pictures” taken of the physical and chemi- 
cal properties of the raw materials which make up parts 
of the Ranger Sixes and Twelves. 


Ranger technicians employ them constantly in their 
control of quality—assiduously in their daily research 
into new possibilities. 

Under the white arc of the spectrograph, the basic 
elements in a sample of aluminum are revealed— cop- 
per, manganese, silicon—and the proportions in which 
they occur. The X-ray diffraction camera supplements 
this information. From the sunburst pattern of its 
pictures can be determined the chemical form in which 


BONDS AND 


Division of Fairchild Engine and Airplane Corporation . 


the elements in a given sample are present. 


By using another X-ray technique, Ranger techni- 
cians can examine the chemical bond between alumi- 
num fins and the steel cores of Ranger cylinders. In the 
metallurgical laboratories, technicians have found an 
efficient engine sealing compound; determined stand- 
ards for synthetic rubbers used in engine construction; 
unearthed the 


“whyfors” of metal fatigue. 


All this adds up to knowledge. This knowledge, plus 
the ingenuity of design and dynamic balance, has cre- 
ated in Ranger engines a sleek, efficient source of air- 
craft power. The kind of power that lends the “touch of 
tomorrow in the planes of today.” 
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Man's Fight to Fly 


John P. V. Heinmuller 


Contents: Famous World-Record 
Flights: Igor Ivan Sikorsky; Francesco 
De Pinedo; Richard Evelyn Byrd; 
Charles Augustus Lindbergh; Clarence 
D.Chamberlin; Hermann Koehl, James 
¢, Fitzmaurice, and Baron Guenther 
yon Huenefeld; Amelia Earhart; John 
Henry Mears and Charles B. D. Collyer; 
Wiley Post and Harold Gatty; Russel 
Norton Boardman and John Lewis 
Polando; Clyde E. Pangborn and Hugh 
Herndon, Jr.; James Mattern and Ben- 
nett Griffin; James Allan Mollison and 
Amy Johnson Mollison; Paul Codos 
and Maurice Rossi; Henry T. (Dick) 
Merrill and Jack Lambie; Howard 
Hughes. Chronology: Leonardo da 
Vinei to Richard Archbold. 


This book presents historical aeronau- 
ticsinanew way. The author, who has 
been Chief Timer of the National Aero- 
nautic Association for many years, 
knew the men who made famous world- 
record flights. His knowledge of them 
and their goals puts him in a unique po- 
sition to make these historic flights in- 
teresting even at this late date. Re- 
productions from his notable collection 
of air-mail stamps and covers add to an 
understanding of the value of the flights. 

In the section devoted to the chiro- 
nology of aviation there are 251 thumb- 
nail sketches of the men who have made 
aeronautical history both in this coun- 
try and in Europe. Each sketch is il- 
lustrated by a picture of the man and 
the device for which he was famous. 

The whole presentation represents 
research of a high order and will be 
helpful to those who are interested in 
the beginnings and successes of man’s 
conquest of the air. Funk & Wagnalls 
Company, New York, 1944; 366 pages, 
$6.00. 


Keep the Peace Through Air 


ower 
Allan A. Michie 


Contents: Air Power: The Sword of 
Justice; Germany is Already Preparing 
Her Third World War; Our Real Ger- 
man Enemies; Militarism Allies with 
Hitler; The Guilt of the German Peo- 
ple; How Germany Won the Last 
Peace; Germany Rearms; We Must 
Keep This Peace by Force; What Kind 
of Force? ; Air Control without Occu- 
pation; The Air Police Force in Action: 
Japan—The Germany of the Far East; 
Air Policing an Interim Solution. 


This is one of the most interesting 
dealing with postwar problems. 


The author lays a foundation for his 
main thesis by reviewing the history of 
the relationship of the Allies with the 
Germans after the previous war. He 
devotes the first seven chapters of the 
book to an indictment of the militarists 
in Germany. It is his belief that the 
German people are as responsible for the 
warlike aspirations of Germany as the 
Junkers, the German General Staff, 
and the political leaders who took ad- 
vantage of the hatreds generated by the 
Versailles treaty. He shows how Ger- 
many won the peace following the first 
World War through the lack of will- 
ingness of the United States and Great 


Britain to enforce the treaty’s pro- 


visions. 


To demonstrate how air power can 
be used to pacify countries, a detailed 


description is given of the use of the 


R.A.F. in India, Iraq, Arabia, and 
Palestine. With this as an example of 
how huge military expenditures can be 
avoided and how fewer lives will be lost, 
the book gives strong arguments for the 


employment of air power as an interna- 


tional police force for the postwar con- 
trol of Germany and Japan. The au- 
thor believes that air control can be 
maintained without occupation and that 
naval blockade will not be effective. 
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Illustration Courtesy National Aeronautics 


World Speed Records. This chart was especially prepared for Mr. John P. V. Hein- 
muller to show how aviation development can be traced in the official records of the 


Federation Aeronautique Internationale. 
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BALDWIN SERVES THE NATION... 
WHICH THE RAILROADS HELPED TO BUILD 


| = 

| 


BALDWIN 
PRODUCTS 


Hydraulic presses, Testing equipment, Steel forgings 
and castings, Diesel-electric locomotives, Diesel engines, 
Metal plate fabrication, Rolled steel rings, Bronze cast- 
ings, Heavy machine work, Crane wheels, Bending 
tolls, Plate planers, Babbitt metal, Alloy iron castings, 
Briquetting presses. 


Published reports of studies indicate that specimens of 1” minimum 
diaraeter eliminates ‘‘Size-Effect’’ in fatigue. 

SPECIFICATIONS: Model SF-10 R Rotating Beam Fatigue 
Testing Machine Capacity: 0-10,000* inch-pounds by units of 5- 
inch-pounds (Bending Moment). Specimen size: Diameter—1 inch 
at 100,000 p.s.i. (larger diameters of lower stresses). Length —adjust- 
able from 3% inches to 9% inches. Motor drive—1% H.P., 220 volt, 
3 phase, 60 cycle, 3600** RPM. Length — 6-3’. Width —1’-10”. 
Height—4’-0". Net weight—1500 pounds. Shipping weight—1900 
pounds. *1000 inch-pounds on beam. Additional capacities by four 
2000 and one 1000 inch-pounds weights hung on beam end. 
**Slower speed or multiple speed motors as ordered. 

The Baldwin Locomotive Works, Baldwin Southwark Division, 
Philadelphia, Penna., U.S.A. Offices: Philadelphia, New York, 


Chicago, Washington, Boston, Cleveland, St. Louis, San Fran- 
cisco, Houston. 
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Through the use of air power the col- 
lective responsibility of an entire com- 
munity can be secured. Since the pen- 
alties will not be dealt solely to those 
who attempt to evade the terms of any 
postwar treaty, it should keep the peo- 
ple themselves from supporting any 
movement toward aggression. 

The plan is not new, having been pro- 
posed by many others during the last 
% years. However, Mr. Michie’s pro- 
posal is presented in such a convincing 
way and with so many background facts 
that it will reopen a consideration of 
these methods for control of our enemies 
after the war. Henry Holt and Com- 
jany, New York, 1944; 196 pages, $2.00. 


Bombing Vindicated 
J. M. Spaight 


Contents: The Bomber Saves Civili- 
ation; Tactics and Strategics; Our 
Great Decision; The Battle-Towns; 
The Bombing of Civilians; The Tokyo 
Outrage; Retrospect and Prospect. 


The ethics of bombing has always 
been widely discussed. This well-in- 
formed writer on aeronautics has given 
possibly the best argument justifying 
bombing that has yet appeared. He 
takes each German argument and tears 
it to bits. He does the same with the 
clerical opposition. 

He makes the bold claim that, instead 
of destroying civilization, the bomber 
will save it. He analyzes the German 
raids on Norway and England, the 
English bombing of Germany, and the 
United States’ attack on Tokyo, and 
from the analysis reaches the conclusion 
that the bomber has rehabilitated it- 
self and will save the Allied armies from 
prolonged war. Geoffrey Bles, London, 
1944; 159 pages, 6s. 


The Extrusion of Metals 
Claude E. Pearson 


Contents: Historical Survey; The 
Extrusion of Lead and Other Soft 
Metals; The Extrusion of Lead Cable- 
Sheathing; Equipment for the Hot Ex- 
trusion of Hard Metals; Flow in Metals 
during Extrusion; The Pressure of Ex- 
trusion; Metals and Alloys for Hot 
Extrusion; The Properties of Extruded 
Metals; The Impact Methods of Extru- 
sion; Some Special Applications of Ex- 
trusion. 


Because data relating to the extrusion 
oi metals have been widely dispersed 
and practice in extrusion has tended to 
diverge in meeting special requirements 
of different materials, it has been diffi- 
cult to obtain a collective view of the 
subject. In this volume the author has 
brought together and compared informa- 
tion and data regarding the extrusion 
Oo! metals, particularly the extensive de- 
velopment achieved during the past 30 
years, 

The historical development of the 
Process is outlined in the first chapter. 
To avoid offering a mere description. of 


BOOKS 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
30 Rockefeller Plaza, New 

fork 20, N. Y. 


plants and procedures, the author has 
attempted to introduce theoretical as- 
pects where possible. Chapters have 
been included dealing with flow phenom- 
ena in the process and with factors 
such as temperature and the speed and 
extent of deformation, in their influence 
on the extrusion of metals. Since the 
subject of impact extrusion tends to fall 
into a class by itself, it is given separate 
treatment. John Wiley & Sons, Inc., 
New York, 1944; 205 pages, $3.75. 


Book 


Pastoral, by Nevil Shite; William 
Morrow and Company, Inc., New 
York, 1944; 246 pages, $2.50. 

The author, who is a most successful 
novelist, is an aeronautical engineer and 
a Lieutenant Commander in the British 
Navy. His earlier books, ‘‘Kindling,’’ 
‘Landfall,’ and ‘Pied Piper,’’ have 
brought him fame. His latest novel 
centers around a romance at an R.A.F. 
station near Oxford. It has a war hack- 
ground, of course. but it is subordinated 
to romance amid the beauty of the 
English countryside. 

The novel gives an intimate idea of 
life at a station where young women are 
engaged in the work of the control 
tower and have close association with 
pilots and their crews. The book is one 
of the best stories of the war and worthy 
of the reputation of Nevil Shute as a 
brilliant writer, as well as an accurate 
portrayer of the lives and romances of 
pilots. 


The Pacific World, edited by Fair- 
field Osborn; W. W. Norton & Com- 
pany, Inc., New York, 1944; 219 
pages, $3.00. 

In these days, when eyes are turned 
to the Pacific and an acquaintance with 
this area is essential to an understand- 
ing of the war’s progress to its end, this 
book edited by an expert will be found 
to be exceptionally useful. The infor- 
mation presented was gathered by the 
men of nine educational and scientific 
institutions. It will give those in our 
armed services and their families a 
clearer idea of this great oceanic area. 

It is a geography, an anthropology, 
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Plastic Horizons 
B. H. Weil and Victor J. Anhorn 
Contents: What Are Plastics; Plas- 


tics and Our Modern World; Plastics 
in a World at War; Synthetic Fibers 
and Synthetic Rubbers; Plastics and 
the Future; Names, Chemical Types, 
and Manufacturers of Familiar Plastics 
and Related Materials. 


In writing this volume about plastics, 
the authors’ aim has been to present a 
general coverage of the subject, suffi- 
ciently nontechnical for the general 
public, yet detailed enough to be infor- 
mative. Without emphasizing details, 
scientific relationships are explained. 
Plastics for the equipment of the armed 
forces, including aircraft, are described. 

Included in the book are instructive 
charts showing the derivation of resins 
and plastics from coal and other mate- 
rials, as well as information about some 
present and potential plastics made 
from petroleum, plastic parts on air- 
planes, applications of transparent plas- 
tic enclosures on aircraft, and trans- 
parent materials and their present air- 
craft uses. The Jaques Cattell Press, 
Lancaster, Pa., 1944; 169 pages, $2.50. 


Notes 


and a gazetteer. It will acquaint the 
reader with the meteorologic, zoological, 
and agricultural facts of the islands and 
borderlands of the ocean. 


“Griff”? on the Gremlin, by D. J. 
Marshall and F. V. G. Royce; The 
Pilot Press, Ltd., London, 1943; 64 
pages, 3s. 6d. 

The Gremlin is portrayed in verse and 
picture by men with a good sense of 
humor. The antics of this enemy of all 
airmen will in this particular instance 
give pleasure instead of worry. 


Find, Fix and Strike; The Work of 
the Fleet Air Arm, by Terence Hors- 
ley; Eyre and Spottiswoode, London, 
1943; 143 pages, 9s. 

There has been so little written about 
the Fleet Air Arm of the British Navy 
that this book will give much new in- 
formation about the organization and 
action of this new air force. 

For many years the British Navy 
lagged behind in its aircraft develop- 
ment, but when it took over its own 
service in 1939 it began to use air power 
in connection with its naval actions in a 
most creditable way. 

The author has portrayed the work 
of the Fleet Air Arm from all points of 
view. He describes the carriers and 
their operation and gives an idea of the 
training of pilots and crews. Then he 
turns to the operation of aircraft in the 
different war zones and shows what a re- 
markable record naval airmen have 
made. There is also an excellent evalu- 
ation of the aircraft that have been 
used by the British Navy. 
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Lanz Aviation Dictionary in Nine 
Languages, by John E. Lanz; P. D. 
and Ione Perkins, California, 1944; 
430 pages, $6.50. 


Each new aviation dictionary has its 
special advantages. This excellent work 
combines several. It gives definitions of 
terms and words and then gives their 
translations in Spanish, Portuguese, 
French, Italian, German, Russian, Chi- 
nese, and Japanese. The definitions, 
which are easily understood, include 
only that technical terminology which 
is necessary to define the terms clearly 
and accurately. 

In addition to the dictionary section, 
there are a pronouncing guide to the 
nine languages, charts for meteorolo- 
gists, and many tables, all of which add 
to the utility of the work. 

As a research effort of the most com- 
mendable kind, it will be useful to the 
services and industry as well as to the 
public. 


Man’s Conquest of the Air, by 
Harry Harper; John Gifford Limited, 
London, 1942; 206 pages, 2s. 6d. 

The dean of British aeronautical cor- 
respondents, who has had the good for- 
tune to know almost all the pioneers in 
flying, has written a history of aviation 
that tries to cut through a mass of de- 
tails and give the essential outstanding 
events that have brought the airplane 
to its present state of development. 


He overemphasizes, as is only natu- 
ral, the contributions made by some 


REFERENCE BOOKS for 
AERONAUTICAL ENGINEERS 
AT REDUCED PRICES 


TABLES OF FUNCTIONS With 
Formulae & Curves by E. Jahnke 
& F. Emde. 


The world’s most comprehensive one- 
volume collection of the transcen- 
dental functions with additional 76 
pages on elementary functions. In- 
valuable for practical computations 
involving the higher functions. 
Includes Bessel Functions, Sine, 
Cosine & Log. Integral, Legendre 
Functions, etc. 400 pp. 200 illus. 
Orig. pub. at $6.00. $3.50 
A Treatise on the ANALYTICAL 
DYNAMICS of Particles & Rigid 
Bodies by E. T. Whittaker. 
Latest, 4th rev. ed. The interna- 
tionally famous work on solving 
problems of analytical dynamics in 
aeronautics, etc. Sections on theory 
of vibrations, theory of orbits, equa- 
tions of motion, the problem of three 
bodies, etc. 460 pp. Orig. pub. at 
$6.00. 50 


A Treatise on the Mathematical 
age of ELASTICITY by A. E. H. 
ve 


Latest, 4th rev. ed. Representative 
sections in this definitive work in- 
clude: analysis of stress and strain; 
plane strain, plane stress and gener- 
alized plane stress; vibrations of 
rods; theory of equilibrium. 661 pp. 
Orig. pub. at $10.50. $3. 
Other Books of Interest to Development 
Engineers, etc.: PARTIAL DIFFEREN- 
TIAL EQUATIONS OF MATHEMA- 
TICAL PHYSICS by H. Bateman—$3.95. 
ORDINARY DIFFERENTIAL EQUA- 
TIONS by E. Ince—$3.75, etc. 


PLEASE WRITE FOR FREE EXAMINA- 
TION COPIES and free catalog giving full 
description of all Dover Scientific Books 


DOVER PUBLICATIONS 
Dept. AER 
31 E. 27 St., New York 16, N.Y. 
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of the Englishmen who foresaw the 
flying machine but who did not have 
the clue to making it practicable. To 
the Wright brothers he gives the fullest 
credit and praise but does not trace the 
early work of the French pioneers to 
the information given to them by 
Octave Chanute 

The most valuable portions of the 
book are the personal sidelights on the 
early days of aviation as seen by an eye- 
witness and friend of many of those who 
made aeronautical history. It is a book 
that will add to the lore of the air and 
preserve memories that would other- 
wise not be recorded. 


An Aeronautical Dictionary in 
French and English, compiled by 
technicians of the Free French Air 


Force; George G. Harrap & Company, 
Ltd., London, 1943; 1 volume, 10s. 
6d. 

Of dictionaries there can never be too 
many. This French-English compila- 
tion will be found to be especially useful 
in countries where the French are co- 
operating. It is, however, not a dic- 
tionary in the true sense, since it does 
not give definitions but merely transla- 
tions from English to French and vice 
versa. 

The French aviation slang, or ‘“‘ar- 
got,”’ is amusing and adds to the com- 
pleteness of the work. It is another 
evidence of the careful workmanship of 
the French yho have excelled in such 
compilations. 


The Guys on the Ground, by Capt. 
Alfred Friendly; Eagle Books, New 
York, 1944; 170 pages, $2.50. 

Books about heroic deeds by pilots 
and their crews are many, but the men 
on the ground—the so-called ‘‘grease 
monkeys’’—are unsung in verse or fic- 
tion. Their life is prosaic. Although 
the public hears little of their essential 
work, the pilots give them full credit for 
their tiresome grind under every kind of 
difficulty. 

This book glorifies the men in the 
field of the Air Service Command, which 
is termed the biggest single business in 
existence, handling about one-eighth of 
the nation’s total commerce. Called 
the world’s largest commercial enter- 
prise devoted to a specific job, it has 
more than 200,000 civilian employees 
in the United States alone and an in- 
ventory of more than half a million dif- 
ferent kinds of Air Forces’ items. Its 
storage warehouses are equivalent to a 
building 100 ft. wide and 102 miles long. 

The A.S.C. supplies the Army Air 
Forces wherever they are. It repairs 
and maintains all the equipment, often 
under the most difficult conditions 
Where there are no replacements, they 
are made from any available material. 
Sometimes a repaired combat airplane 
will have the tail from one damaged 
plane, wings from another, and parts 
from still others. The job of the me- 
chanics in the field is to keep as many 
airplane units in service as possible. 

This book tells of the many extraor- 
dinary feats of repair and conversion in 
the field. No one will read it without 
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having a high regard for the men who 
“keep them flying.” It is to these men 
that credit must be given for the fine 
showing our airmen are making onfall 
fronts. 


International Air Transport, by 
Brig. Gen. Sir Osborne Mance, as. 
sisted by J. E. Wheeler; Oxford Uni. 
versity Press, London, 1943; 117 
pages, 7s. 6d. 


This study of air transport will pro. 
vide a useful background of air law gs 
developed in the many international con. 
ferences. The international regulation 
of air navigation has become so involved 
with air-sovereignty problems that no 
general application has been possible, 


The particular problems of public law 
that have resulted from air navigation 
are discussed in detail and the interna- 
tional organizations having this field 
as their province are described. Customs, 
private air law, international services, 
air mail, and civil aviation are all given 
consideration. 


Objective conclusions as to the future 
of air transport and its relationship to 
collective security are reached in the 
final portion of the book. The future 
attitude of States to the legal, technical 
commercial, and military domains is at 
the cross-roads; an analysis such as 
this will afford background material and 
give a clearer understanding of the 
many problems to be solved. 


WANTED 


Project Engineer 
For 
Electro-Mechanical Design 


A responsible position with 
a well established West Coast 
aircraft accessory manufac- 
turer on layout and design 
of electric actuators, motors, 
reduction gears, and elec- 
tronic test equipment. 


The position requires 4) 
graduate design engineer | 
with at least five years’ experi- 
ence in the layout and design- | 
ing of lightweight, high per- 
formance electro-mechanical 
devices. 


Give educational back- 
ground, experience and sal- 
ary expected. All replies 
will be held in confidence. 
Please address your qualifi- 
cations and a recent photo to 
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This is the fourteenth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO Come. 


“TD EFORE THE FOURTH YEAR of peace, we in 

United Air Lines expect to see domestic air 
transportation increase fivefold over its best pre- 
war year, and international air routes making 
neighbors of all the cities of the earth. 

“But aviation can realize its great expectations 
for peace and prosperity only if the nation’s air 
lines, which are now out of the subsidy class, can 
retain their economic independence. 

“For wasteful swhsidies will not help to insure 
aviation’s further progress. There is no feeling of 


ERE ARE MANY different opinions about how the prob- 
Wises of America’s future-in-the-air should be solved. 
But there is complete agreement that there can be no new 
age of the air until aviation’s plans are sold! 

The natural audience for aviation’s plans is the “test- 
pilot market” —people who (in business or in private living 
are habitually first to accept any change for the better. 
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“Subsidies can clip aviation’s wings’ 


says W. A. PatTERSON, President of United Air Lines, Inc. 


security while living under subsidy, because ideas 
about the amount of subsidy vary with each admin- 
istration and vary with the personality of the peo- 
ple involved. In the long run, all that subsidies can 
do is clip aviation’ s wings. 

“I believe most men in aviation would agree that 
we wish to see our business progress ‘on its own; re- 
ceiving revenue on the basis of services performed. 

“And in order to make sure of this, we must 
consider how best we can serve this country rather 
than our own selfish interests.” 


This is the market aviation thinks of when it thinks of the 
more than a million TIME-reading families—whose incomes 
are twice that of the average family—who are themselves 
America’s best prospects for plane and air travel—whose influ- 
ence and positions in business make them the natural, national 


vanguard for any programs aviation may set up. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 
Time here gives them wider circulation 
in the name of 
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A Short History of the Army and 

Navy, by Fletcher Pratt; The In- 
jntry Journal, Washington, 1944; 262 
pages, $0.25. : 
‘This book is a concise history of the 
jattles and naval actions of the Revolu- 
tion and Civil War, with a few pages 
about internal military troubles and 
World War I. It will refresh the mem- 
sries of many whose knowledge of the 
grvices has come from school histories 
and has since become hazy. 


Peace, Plenty, and Petroleum, by 


Benjamin T. Brooks; The Jaques 
Cattell Press, Lancaster, Pa., 1944; 197 
pages, $2.50. 

The place of petroleum in the world 
eonomy is the principal theme of this 
hook. The demands of war as well as of 
peace are given. The present situation 
regarding petroleum supplies is accen- 
tuated by the decreasing rate of dis- 
covery of new fields. 

Oil in world power politics, and some 
of the difficulties and hazards of foreign 
ail production are considered, with con- 
dusions about the position of oil in the 
postwar world. 


Mediterranean Air Power and the 
Second Front, by Air-Commodore A. 
W. F. Glenny; The Conrad Press, 
Ltd., London, 1944; 62 pages, 4s. 6d. 

It is not improbable that the use of 
air power in North Africa will take its 
place in the history of air warfare as one 
of the first instances where the airplane 
was used with maximum success. Air 
Chief Marshal Tedder’s welding of his 
forees with those of Montgomery de- 
feated Rommel in the turning point of 
the war. 

Air power was used first to blast the 
enemy's communications, then as a 
striking power to clear the way for the 
soldiers, and finally as a protective 
power. 

The author has interpreted the cam- 
paign from the point of view of the air- 
man who can brush away the details 
and present the underlying facts. It is 
a study in which every student of air 
strategy and tactics will find sound doc- 
trine. 


The Red Air Force, by John Stroud; 
The Pilot Press, Ltd., London, 1943; 
48 pages, 5s. 

Information regarding aviation de- 
velopment in Russia has been so re- 
stricted that it is interesting to find in 
one book so much data on the airplanes 
how used by the Soviet Air Force. 

The author admits his difficulties in 
securing complete information but he 
has nevertheless gathered more than has 
appeared elsewhere in any one book. 
His history of Russian aviation, which 
includes the details of the organization 
of the Red Air Force and the history of 
the Russian aircraft and air transport 
industry, gives a background leading up 
to the present war. 

One phase of aeronautics the Russians 
have never been backward about mak- 
ing public includes their notable flight 
records and the work of the men and 
women who have become world famous 
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because of these exploits. It is interest- 
ing to know that what is believed to be 
the only lighter-than-air service operat- 
ing at present in the world flies between 
Moscow and the Urals. The early work 
of Sikorsky is given in detail. The re- 
markable records made by gliders and 
with parachutes are outstanding. 

But even more interesting is the de- 
scription of the 26 aircraft used by the 
Russians whose details are permitted to 
be known. Their history, designer, and 
characteristics are given as completely 
as possible. 


New Naval Phraseology in English, 
French, Spanish, Italian, German, and 
Portuguese, by the Department of 
Foreign Languages, U.S. Naval Acad- 
emy; U.S. Naval Institute, Annapolis, 
1944; 326 pages, $2.00. 

The increasing importance of avia- 
tion and submarines during the second 
World War and numerous changes in 
naval terminology have caused the 
publication of a new edition of this use- 
ful book. 

It not only gives translations of Eng- 
lish terms in Italian, French, German, 
Spanish, and Portuguese, but it is a 
book of naval manners as well. It lists 
courteous expressions used by naval of- 
ficers on many occasions and translates 
them so that they may be expressed in 
the native tongue of offiters speaking 
other languages. 

The section of aviation terms gives 
in six languages the most frequently 
used words relating to airplane struc- 
tures, lighter-than-air, engines, instru- 
ments, airports, piloting, aerial combat, 
meteorology, and equipment. 

The colloquies, in the form of con- 
versations in the six languages, acquaint 
the naval officer with the manners and 
customs of naval courtesy. A section is 
devoted to the art of polite correspond- 
ence between naval officers of different 
countries. The table of contents and 
the index to the naval terms are designed 
to facilitate reference work. A table of 
corresponding ranks in various navies 
concludes this unique and useful hand- 
book. 


Gore and Glory; a Story of Ameri- 
can Heroism, by Capt. William Craw- 
ford, Jr., as told to Ted Saucier; 
David McKay Company, Philadel- 
phia, 1944; 192 pages, $2.00. 

This is a story of continuous aetion in 
the Pacific, told in a manner to make 
every page create a feeling of pride in 
the young airmen in the South Pacific 
area who are taking every kind of risk 
to stop the Japanese menace. 

Captain Crawford, a pilot who is a 
veteran of 55 battles with the enemy and 
of many long-range bombing missions, 
is credited with sinking three Japanese 
warships and has won eleven decora- 
tions. His record of flying is typical of 
many of the Army and Navy pilots who 
risk everything to complete their mis- 
sions. 

Such books are important, not only 
to the public, but to other pilots who 
hope for the opportunity of engaging 
in similar air fights. It is truly a story 
of American heroism equalled by few. 


A Short History of the Royal Air 
Force, by Ellison Hawks; Real Photo- 
graphs Company, Ltd., Southport, 
England; R. P. Publications No. 43/7, 
52 pages, 3s. 

This is a sketch about how the English 
air forces grew, were put together in the 
Royal Air Force, and later began to sep- 
arate again. It contains many interest- 
ing photographs. 

As a short history of the development 
of the great R.A.F., it will be useful for 
those who wish to obtain a general 
background. 


Plane Facts and Features, by Roger 
Tennant; Argus Press, Ltd., London, 
1943; 96 pages, 2s. 

This pamphlet gives excellent de- 
scriptions of the leading fighters, dive 
bombers, and torpedo bombers used by 
the American, British, Italian, German, 
and Japanese air forces in this war. It 
traces the development of each type and 
then gives an analysis with silhouette 
and detailed drawings. It is one of those 
serviceable pamphlets for use in iden- 
tification by knowledge rather than by 
eye alone. 


Aircraft Comparisons: Part. I, 
Single-Engined Aircraft, 19 pages, 1s. 
3d.; Part II, Multi-Engined Aircraft, 
24 pages, 1s. 6d.; Real Photographs 
Company, Ltd., Southport, England, 
1943. 

These two pamphlets make detailed 
comparisons between the different types 
of aircraft most frequently mentioned in 
the battle areas. Each machine is de- 
scribed and the mark numbers are dif- 
ferentiated. The specifications, per- 
formance, and other characteristics of 
the airplanes are given when permis- 
sible. 


Wings Over the World; Britain’s 
Vital Stake in Post-War Civil Avia- 
tion, by ‘Indicator’; W. H. Allen & 
Company, Ltd., London, 1943; 36 
pages, 6d. 

An anonymous but well-informed 
writer has made a study of air transport 
and gives his conclusions about postwar 
problems. Naturally, he takes the point 
of view of English air transport. 

Comparisons are made with rail and 
steamship transport. The concluding 
chapter gives excerpts from speeches on 
the subject by leaders in Parliament. 


Polish Wings Over Britain; For 
Your Freedom and Ours, by L. G. 
Marsh; MaxLove Publishing Com- 
pany Limited, London, 1944; 51 
pages, 3s. 6d. 

The first Polish airmen came to 
England for training in 1940. From 
then until 1943 the Polish Air Force 
operating with the Royal Air Force in- 
creased to 12,000. This pamphlet gives 
the history of this air force, its person- 
nel, and the exploits of its pilots. 
Names are omitted for reasons of secur- 
ity. 

The group has written one of the most 
heroic pages in the history of the war 
and when its full story can be told it will 
reflect great honor on these exiles who 
fought for freedom. 


125 

1s 
in- 

20- 
an 
rat 
od. 

er 

he 

res 
ves 

lu- 

al 


126 AERONAUTICAL ENGINEERING 


S° YOU would like a semnsftive relay for that 
remote control circuit! 


Sensitivity is important for many relay applica- 
tions. And if that is 2// you want, there’s no prob- 
lem. It’s easy to build a relay that will “operate” 
on a small amount of power. 


But sensitivity without contact reliability is use- 
less. So what you rea//y want is a relay that is 
not only sensitive, but also has the contact ptes- 
sure needed for reliability under actual service 
conditions. 


Sensitivity and contact reliability are opposing 
factors. To get a high measure of both qualities 
in one relay calls for an exacting balance be- 
tween electrical, mechanical and magnetic design 
factors. We've been building such relays for years 
—to meet hundreds of requirements, from com- 
plex telephone switching circuits to simple con- 
trol functions on aircraft and radios. 


Next time you need a sensitive relay, let the 
Automatic Electric field engineer show you how 
to get sensitivity plus contact reliability. No 
matter what the nature of your problem, there is 
an Automatic Electric relay that will give you both. 


Relay 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIC 


REVIEW—SEPTEMBER, 1944 


The Automatic Electric Class B Relay shown here combines high sensi- 
tivity and contact reliability. It has a highly efficient magnetic circuit, 
long wearing mechanical structure, independent twin contacts, and 
capacity for any number of springs up to 26. Contact pressures average 
20 grams per contact. Compare this with "'sensitive’’ relays having con- 
tact pressures of less than five grams. 


For high sensitivity and contact reliability in small space, your best bet 
is the Class S Relay shown here. Especially designed to meet the severe 
conditions of operation on fast modern aircraft, it is also recommended 
where space is at a premium. Because of the great demand for ClassS 
Relays for vital war products, we urge that you avoid its use except 
where no other relay will serve. 


AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren Street © Chicago 7, Ill. 


In Canada: Automatic Electric 
(Canada) Limited, 
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Camouflage, ’14-’18 Aircraft, by O. 
G. Thetford; The Harborough Pub- 
lishing Company, Ltd., Leicester, 
1943; 77 pages, 3s. 6d. 

The pamphlet is not about camouflage 
in the usual sense, but is about the color 
schemes and squadron markings used 
on military and naval aircraft. It de- 
scribes the British service markings 
from 1914, when the first national iden- 
tification marking was used. From 
then on each country adopted an in- 
signe by which its airplanes could be 
distinguished. Soon each squadron 
adopted some mark of identification. 
To this the present war has added the 
naming of individual bombers. 

This booklet will be useful in identi- 
fying older types of airplanes and will 
make it easier to single out the aircraft 
of friend or foe. 

British Air Aces, by Lawrence Fair- 
hall; Rolls House Publishing Com- 
pany, Ltd., London, 19438; 40 pages, 
ls. 

This pamphlet gives short biographi- 
cal sketches of Nettleton, Campbell, 
Ward, Edwards, Malcolm, Finucane, 
Beurling, Malan, Gibson, Learoyd, 
Nicholson, and Deere. They have all 
made distinguished records, nine having 
been given the Victoria Cross. 

Aeronautics Illustrated for Service 
—A.T.C.—Civil Use; Bernards (Pub- 


lishers) Ltd., London, 1943; 62 pages, . 


28. 

This pamphlet may be called a dic- 
tionary without definitions. A thou- 
sand or more illustrations give a better 
idea of aviation terms than ten times 
asmany words. The types of airplanes, 
power plants, parts, accessories, piloting, 
airports, and airships all are shown by 
drawings that give a clear understand- 
ing of the term illustrated. It is unique 
in presentation and its method could be 
more widely used in books of instruction. 


Germany Quivers, by Flight Sgt. 
Derek R. Lord; A.V.H. Productions, 
Ltd., Woking, 1943; 79 pages, 2s. 

A posthumous record of a gallant 
RAF. flight sergeant as shown 
through a series of letters describing 
many flights over Europe. It gives a 
close-up account of numerous bombing 
missions over the enemy lines. 


Meteorology for the Airman, by 

James Paton; University of London 
Press, Ltd., London, 1943; 124 pages, 
3s. 6d. 
_The author finds it necessary to jus- 
tify the publication of another book on 
elementary meteorology. He explains 
that instructors found a need for a small 
book dealing with elementary physical 
principles and covering the ground pre- 
scribed for R.A.F. service examinations 
In as concise a form as is consistent with 
clarity. 

The booklet consists of a series of lec- 
tures given during a short course in me- 
teorology for officers and members of 
Edinburgh University Air Squadron. 
Although it is intended mainly for Air 
Training Corps and Royal Air Force 
cadets, it contains information of value 
to any student commencing a study of 
meteorology. 


BOOKS 


Gas Turbines and Jet Propulsion 
for Aircraft, by G. Geoffrey Smith; 
Flight Publishing Company, Ltd., 
London, 1944; 122 pages, 6s. 

The third edition of this timely book 
has much additional information regard- 
ing this new type of power plant for 
airplanes. 

In addition to the historical section, 
which describes the many different kinds 
of reaction-propulsion units, the book 
devotes much space to a discussion of 
the jet compared with the propeller and 
also to the use of jet propulsion as a 
motive power for propellers. This lat- 
ter combination, which appears to hold 
great promise for future development, 
will be read with interest. 

In an added chapter the author de- 
scribes the use of the air intake and the 
orifice for the ejection of the jet in con- 
nection with boundary-layer control. 
He describes the use of turbines in the 
flying-wing type of aircraft, and has 
added a chapter about turbine-com- 
pressor units. 

There are biographic sketches of 
Group Capt. Frank Whittle, who 
brought jet propulsion to its present 
practical development; of W. G. Carter, 
the designer of the Gloster airplane, 
which first used the Whittle jet-reaction 
power unit; and of Flight Lt. P. E. G. 
Sayer, who did the test flying of the 
Gloster craft: 

The book is the standard book on jet 
propulsion, and as such it will be studied 
by all who are looking forward to im- 
pressive developments of this type of en- 
gine. 


Morning Flight, by Paul Hutchens; 
Wm. B. Eerdmans Publishing Com- 
pany, Grand Rapids, Mich., 1944; 
184 pages, $1.25. 

Around a flight from Miami to Hav- 
ana by a missionary to Cuba, the author 
has written a novel that combines ro- 
mance, religion, and adventure. 

The young woman whose story is told 
finds solace from family troubles, and 
tries to put aside her own romantic af- 
fairs because of the failure of her child- 
hood sweetheart’ to agree with her reli- 
gious convictions. After numerous ad- 
ventures in Cuba, he becomes converted 
to her beliefs and the tale ends happily 
for both. 


Over to You: New Broadcasts by 
the R.A.F., prepared for the Air 
Ministry by the Ministry of Informa- 
tion; His Majesty’s Stationery Office, 
London, 1943; 112 pages, 9d. 

This pamphlet was prepared for the 
Air Ministry by the Ministry of Infor- 
mation. It prints 30 broadeasts by the 
Royal Air Force, telling of the experi- 
ences and exploits of its officers and 
men in the defense of the homeland and 
while attacking the enemy. 

It recounts incidents in the varied 
work of R.A.F. pilots and crewmen 
when combating enemy fighters and 
bombers, in raids on enemy installations, 
and in meeting the hazards of getting 
back to base. A section is devoted to 
the work of the Ferry Command and of 
the naval aviation units in flights over 
the sea. As in many wartime broad- 


sasts, the speaker is anonymous and the 
exploit about which he speaks is told in 
the briefest manner. The series, there- 
fore, has a sustained interest and gives a 
vivid picture of the high adventure of 
aerial warfare. 


The Second Navy Reader, edited 
by Lt. William Harrison Fetridge; 
The Bobbs-Merrill Company, New 
York, 1944; 383 pages, $3.75. 

This anthology of Naval activities fol- 
lows an earlier similar book. It aims 
to give the public stimulating informa- 
tion about the Navy of their country. 
Each section is written by an expert in 
his specialized field. 

In the section on Air Power Adm. 
Ernest J. King writes ‘“‘Keep Aviation 
on the Navy’s Team.” Others write 
about the successes of the Navy since 
the attack on Pearl Harbor, the evolu- 
tion of the Grumman Helleat, the work 
of the blimps, how parachutists feel, 
the operation of a catapult, and the ex- 
periences of a carrier pilot. 


Summary of British and American 
Specifications for Non-Ferrous Metals. 
B.S. 1007: 1942; British Standards 
Institution, London, 1942; 120 pages, 
10s. 6d. 

British and American specifications 
for nonferrous metals are presented in a 
collection of tables. It was prepared at 
the request of the Central Priority De- 
partment of the Ministry of Supply. 
Because the basis on which the speci- 
fications have been framed is not iden- 
tical in Britain and America, it has not 
been possible to prepare the desired 
table of equivalents for all cases. As 
an alternative, tables are incorporated 
showing the comparative requirements 
that have been drawn up in the hope 
that they would provide a means 
whereby each British department con- 
cerned could determine for itself the ex- 
tent to which it could operate according 
to American specifications. 


Bibliography and Abstracts on Elec- 
trical Contacts, prepared by Com- 
mittee B-4 on Electrical-Heating, 
Klectrical-Resistance, and Electric- 
Furnace Alloys; American Society 
for Testing Materials, Philadelphia, 
1944; 137 pages, $5.00. 

A compilation of references to books, 
articles, and other publications on elec- 
trical-contact materials includes a num- 
ber of abstracts of the publications 
cited. The compilation is a result of 
work carried out by a committee on 
electric alloys in developing standard 
methods of evaluating electrical-contact 
materials and determining the effect of 
variables upon their performance. 

The book is divided into sections de- 
signed to make it most convenient for 
users. The subject index classifies the 
bibliography in groups of references on 
separate problems and details involved 
in the subject of electrical contacts. The 
author index is for the convenience of 
those who desire to follow the work of 
any particular individual. The bibliog- 
raphy and abstracts list is placed in 
chronological order, based on the year in 
which the article was published. 
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Father’s Heinkel, by Bernard Wieck. 
steed; Nicholson & Watson, London, 
1944; 160 pages, 5s. 

A civilian pilot who was slightly over 
service age yields to an urge to fly with 
the Royal Air Force and transfers from 
the information section to take a job as 
an observer. His wife objected to hig 


flying and it was only after he was forced, « 


down at sea after a successful attack on 
a Heinkel that his secret became knowy 
to her. 

The story tells of the life at R.A, 
stations and concludes with a deserip. 
tion of an investiture at Buckingham 
Palace where the pilot is given a Dis. 
tinguished Flying Cross by the King. 


Baby Flat-Top, by Comdr. Kenneth 
McCracken; Farrar & Rinehart, Ine, 
New York, 1944; 180 pages, $2.00. 

The book gives an excellent idea of 
life at sea. There is nothing about bat- 
tles or attacks, Just an amusing account 
of the men and officers who live together 
and direct the operation of carriers. It 
is a book that will delight the friends of 
the Navy and be good reading for those 
who man the flat tops. 


A Climatic Study of Cloudiness 
Over Japan, by H. Landsberg; In- 
stitute of Meteorology of the Univer- 
sity of Chicago Miscellaneous Reports 
No. 15; The University of Chicago 


. Press, Chicago, 1944; 106 pages, $1.26. 


This report was written for the pur- 
pose of familiarizing forecasters wit! 
certain weather conditions over th 
main Japanese islands. It is shown that 
the physical geography of the region, 
especially the mountains and water sur- 
faces, has important effects on the cli- 
mate. Sections are devoted to topo- 


graphical notes, the flow pattern in the 
Far East, sea-surface conditions, the 


annual variation of cloudiness, and the 
daily variation of cloudiness and preci- 
pitation occurences. An _ alphabetical 
list of stations in the Japanese islands Is 
furnished. 

Because of prevailing conditions it 
was not possible to include a set of typ- 
ical synoptic maps, and an exhaustive 
discussion cannot be given for all pos- 
sible details shown in the various charts. 
The reader is advised by the author to 
study,the charts carefully for points that 
are not brought out in the text. 

Symposium on the Applications of 
Synthetic Rubbers, from the Cincin- 
nati Spring Meeting of the American 
Society for Testing Materials, Mare! 
2, 1944; American Society for Test- 
ing Materials, Philadelphia, 1944; 154 
pages, $1.50. 

The purpose of this symposium, de- 
veloped for A.S.T.M. Committee D-1] 
on rubber products, is to meet the need 
for authentic technical information 
about the use of synthetic rubbers It 
contains papers and discussions pre- 
sented at the spring meeting held at 
Cincinnati. The papers are divided into 
two groups, one referring to the origi 
and development of synthetic rubbers, 
and the other dealing with specific appli- 
cations of the material. A large number 
of charts and tables are included. 
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Prompt removal by air to base hospitals is just one reas on 
mortality rate among our seriously wounded in this war id 
Over mountains and deserts, over routes that vary from a few miles 
our winged ambulances carry their precious loads. Until the last wound! d 
man has been brought to the source of the best possible care, 

they fly on, stopping only to load and unload. 

American Bosch aviation equipment contributes importantly to the stamina 

of American planes in every task of battle and transport. Aviation 

magnetos carry on from sea level to 7 miles up — in air temperatures 

that vary from +150° to —70°, in a matter of minutes. 

Starting vibrators get planes off the ground faster. And gasoline fuel injection 
equipment adds another notch to American plane superiority. 

Over a world battlefront today, and around a shrunken globe tomorrow, 
American Bosch research, engineering counsel, production and maintenance facilities will 
continue to serve all branches of the internal combustion industry. 


AMERICAN Bosc CoRPORATION ¢ SPRINGFIELD, MASSACHUSETTS 


AMERICAN Boscu 
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In trust... 


On our books still stand credits to airlines that vanished in the first 
Nazi blitz, were overrun by the Jap juggernaut . . . debts of honor 
held in solemn trust. Some day—and soon we hope—their old 
insignia will be seen again in the skies . . . and Air Associates will 
be proud if we can help to put them there. Our peacetime program 
is to resume at the earliest date the old job Air Associates held as 
prime purveyor to the industry everywhere . . . to serve as consultant 
and source of not only standard supplies but of many exclusive 
items, as well as the many proven specialties that Air Associates 
has designed, engineered, manufactured . . . And no need will 


be too large or small to merit close attention and prompt shipment. 


@ Air Associates’ postwar catalog will carry a valuable franchise for future 


business. Manufacturers are invited to discuss the listing of their lines now. 


©Ai Associates, inc. 


TETERBORO, N. J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES .. ° 
ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES... 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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Airframe Construction and Repair, 
bv John T. Henshaw; Sir Isaac Pit- 
man «& Sons, Ltd., London, 19438; 138 
pages, 78. 6d. 
~ A book written to provide the aircraft 
mechanic with a knowledge of modern 
gir-frame construction and repair. The 
text deals with metal stressed-skin air- 
eraft, and has been written as simply as 
possible without being elementary. 
Sections deal with air-frame construc- 
tion, workshop processes, and air-frame 
repair. A glossary containing many 
constructional terms is included. 


Cloud Cover, by Derek Gilpin 
Barnes; Rich & Cowan, London, 1943; 
176 pages, 12s. 6d. 

Written by an Intelligence Officer of 
the Royal Air Force, this series of stor- 
ies about pilots will be read with interest 
by those who wish to know the attitude 
of airmen toward their calling. 

The author’s duties required him to 
give instructions to the pilots before 
starting on a mission and to talk with 
them after they returned from their 
fights. In the stories of these men he 
tries to catch their spirit and give an 
accurate interpretation of their emo- 
tional reactions. 


Applied D. R. Navigation, by J. H. 
Cough-Smith; Sir Isaac Pitman «& 
Sons, Ltd., London, 1943; 113 pages, 
6s. 

Practical hints on how to put the the- 
ory of dead reckoning navigation into 
practice are given in this book. It is in- 
tended to supplement the standard text- 
books by showing how the practices ex- 
plained in such books are applied to air 
navigation. 

Although this book was written pri- 
marily for instructors, in response to re- 
quests for a text of this type, it can also 
be utilized by the student for private 
study. The examples given in the book 
have been worked on a Mercator chart 
of northwest Europe. 


“Flight Strips” for Civilian Use, 
by Col. Stedman Shumway Hanks; 
American Flight Strips Association, 
New York, 1944; 28 pages, $1.00. 

The purpose of this booklet is to dis- 
cuss the value and importance of flight 
strips as a part of the federal, state, 
county, and city highway system for 
civil aircraft. How the experience 
gained from the completed military pro- 
gram for providing such landing facili- 
ties should be considered in a postwar 
civil aviation program is emphasized. 

The use of flight strips without dis- 
crimination for personal aircraft in pri- 
vate and business flying is urged. The 
manufacture of special aircraft is rec- 
ommended for agricultural service. 

It is suggested that the deed for the 
flight strip should have a covenant that 
no buildings except a small one for the 
custodians, may be erected on the pub- 
licly owned land. Provisions should 
also be made for easements and air 
rights of the adjacent private property, 
title to remain with the private owner. 
By not acquiring the land, taxes and 
revenues from the real property are not 
depleted. 


BOOKS 


It is recommended that standards be 
adopted for the construction of flight 
strips. The use of 5,000-ft., one-runway 
single, double, and dual flight strips or 
air strips in America, Canada, Sardinia, 
Germany, and the Solomons is de- 
scribed. 


Climatology of the Mediterranean 
Area, by Erwin R. Biel; Institute of 
Meteorology of the University of 
Chicago Miscellaneous Reports No. 
13; The University of Chicago Press, 
Chicago, 1944; 180 pages, $2.00. 

This report was written for wartime 
purposes to facilitate the instruction in 
climatology offered to Army and Navy 
students at the Institute of Meteorology 
of the University of Chicago. The au- 
thor has attempted to combine a great 
variety of climatologic, geographic, and 
oceanographic facts and to present them 
in a manner interesting to meteorolo- 
gists. Conditions affecting the climate 
in the vicinity of the Mediterranean are 
dealt with at length. Sections are de- 
voted to pressure and wind, precipita- 
tion, water-vapor content and relative 
humidity, cloudiness and fogs, and tem- 
perature. A station list and a bibliog- 
raphy are included. 


Achievement in British Aircraft, by 
S. E. Veale; The Pilot Press Ltd.., 
London, 1943; 37 pages, 2s. 6d. 

This is a well illustrated booklet in: 
tended to show one of the great war- 
time achievements of Great Britain. 
It is said that aircraft production has 
become one of the principal industries 
of the United Kingdom and that prob- 
ably no industry has ever grown so rap- 
idly in that country. 

The chapters tell of the background of 
the British aircraft industry, tracing the 
development of the industry from the 
irst World War to the present, and de- 
Scribe some of the prominent British 
aircraft plants and their products. 

Praise is given to the achievements of 
the Royal Air Force and the Fleet Air 
Arm. The concluding chapters contain 
a review of the problems involved in air- 
craft design, development of British 
aircraft engines, and a summary of the 
contributions of the industry to the na- 
tion’s war effort. 


Air Navigation: Part IV: Naviga- 
tion Instruments, published by author- 
ity of and under the supervision of 
the Aviation Training Division, Office 
of the Chief of Naval Operations, U.S. 
Navy; McGraw-Hill Book Company, 
Inc., New York, 1944; 147 pages, 
$1.50. 

Instruments that are basically neces- 
sary to air navigation are dealt with 
in this manual, which is the fourth of 
the Air Navigation Series. The instru- 
ments described are the basic ones, in- 
cluding those needed to do chart work 
and make necessary computations in 
flight; work the triangle of velocity; 
establish air speed, altitude, and drift; 
determine headings; take bearings; 
and observe and identify celestial bod- 
ies. The text acquaints the student with 
the relation of the various devices to the 
problems involved in arriving at the de- 
sired answers. 
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Physics of the 20th Century, by 
Pascual Jordan, translated by Eleanor 
Oshry; Philosophical Library, New 
York, 1944; 185 pages, $4.00. 

In a book reviewing the concepts of 
modern physics, the author provides an 
analytic picture of the growth of physics 
and its relation to cosmic and biologic 
processes. He reviews the theories of 
Galileo and Newton with reference to 
mechanics, which are required for any 
understanding of the subsequent devel- 
opments of modern physics. Through 
a study of Maxwellian theories of elec- 
trodynamics, he arrives at the modern 
views in macrophysics and microphysics 
of atoms, electrons, and quanta. One 
of the author’s purposes is the gradual 
removal of misunderstandings of the 
latest developments in physics on the 
part of many laymen. Another purpose 
is to explain how modern physics has 
brought about changes in the earlier ap- 
plications of scientific discoveries. 


Direction Finding Without Instru- 
ments, by Lt. J. A. Shimeld; Angus 
and Robertson Ltd., London, 1943; 
54 pages, 2s. 

A booklet givesinsimple form informa- 
tion regarding the characteristics of the 
heavens that will enable a person to de- 
termine direction from the stars and 
planets. The actual and apparent mo- 
tions of the celestial bodies are explained 
and instructions are given for determin- 
ing a course and following it accurately. 
Since the book was written in Australia, 
the Southern Hemisphere is considered 
first; instructions are then given with 
regard to the stars visible from the 
Northern Hemisphere. One section tells 
how to determine the time by the stars 
in either hemisphere, and another sec- 
tion tells how to determine position and 
direction during the day by the use of 
the sun. 


Approach to Aircraft Recognition, 
Part II, by J. G. M. Miller and D..M. 
Harris; Argus Press, Ltd., London, 
1948; 38 pages, 9d. . 

This book continues a study of the 
principles of aircraft identification. 
Part I was reviewed in the AERONAUTI- 
CAL ENGINEERING Review, January, 
1944. Information is given regarding 
the recognition of 65 additional types 
of airplanes that may be seen flying in 
England or that are in sufficiently gen- 
eral use elsewhere to make the knowl- 
edge of them desirable. Each airplane 
is shown in three-view silhouette with 
the chief recognition features summa- 
rized. Airplanes that may be confused 
with the type being studied are listed. 


Navigation for Air-Crews, by John 
E. C. Gliddon and Edward C. Hedges, 
Part I, 56 pages, 2s.; Part II, 161 
pages, 3s.; University of London 
Press, Ltd., London, 1943. 

A two-part text provides the informa- 
tion required by youths desiring a sound 
elementary knowledge of air naviga- 
tion. Part I deals with the form of the 
earth, latitude and longitude, and mag- 
netic variation. Part II furnishes infor- 
mation about map reading, dead reck- 
oning, the -use of instruments, and 
other navigational subjects. 


4 


the 
behind the science 
of electronics 


The pattern of progress in the science of 
electronics is determined by the achievements 
in creating and developing new and more 
efficient electron vacuum tubes. Therefore, 
the whole complex task of vacuum tube de- 
velopment — involving the intelligent appli- 
cation of many sciences — comprises the real 
science behind the science of electronics. 

To create and produce the modern vacuum 
tube requires experience and skill of the high- 
est order in these many sciences in addition to 
complete facilities for their application. The 
list includes everything from chemistry and 
metallurgy — the technology of glass fabrica- 
tion and vacuum pumping —to physics, optics, 
thermo-dynamics and most important of all— 
Electronics. 

The resources and resourcefulness of Eimac 
laboratories have accounted for many out- 
standing contributions to the science of Elec- 
tronics. A fact which is attested to by the lead- 
ership which Eimac tubes enjoy throughout 
the world. These comprehensive facilities are 
continuously being utilized to achieve better 
and better results for the users of Eimac tubes. 

Eimac Engineering is devoted solely to the 
development and production of electron 
vacuum tubes. However, since the electron 
vacuum tube is the heart of all electronic de- 
vices it is advisable for users and prospective 
users of electronics to look first to the vacuum 
tubes required. A note outlining your prob- 
lem will bring advice and assistance without 
cost or obligation. 

© 
Write for your copy of Electronic Telesis —a 64 page 
booklet fully illustrated — covering fundamentals of 


Electronics and many of its. important applications. 
Written in layman's language. 


> 


A few of the branches of the Science 
behind the Science of Electronics 


in Vacuum Tubes 


METALLURGY- § bie Analysis of the Ren 
Metals Used Totes 


VACUUM TECHNOLOGY=— Constant Viewing Emission ELECTR‘ \CS—Determining Fats 
Research te Better Vacuum with about Recording Data 
eci 


Vacuum Tube Capabilities 


OPTICS—Stidying the Effect Processing has on the Strucier 
Materials Threagh 


i and 


GLASS TECHNOLOGY — Specia! 
Technique to Complicated Glass 


Follow the leaders to 
EITEL-McCULLOUGH, INC., 869 San Mateo Ave., SAN BRUNO, CAllf. 


Plants located at: San Bruno, California and Salt Lake City, Utah 


‘Export Agents: FRAZAR & HANSEN, 301 Clay , San cisco, California, U.S.A 


Principle 


erick A. T 
Inc., Chica 
This bool 


who are pre 
chant Mari 
wish to acq 
tion. Secti 
latitude, lo 
itude, lines 
and sideres 
chart sailin 

The boo! 
view towar 
and yachts 
gation and 
avocation | 
Therefore, 


their full n: 


of in the sy 
texts. The 
arranged i! 
tious comn 
Such an al 
author’s e) 
tion and re 


An Int! 


Flight, by 


and Comp 
158 pages, 

An 
entific pri 
of aircraft. 
for cadets 
a more sys 
ject than 
subjects di 
lift and ¢ 
characteri: 
aircraft in 
effects of a 


A Repo 
the Med 
Members 
ology; In: 
Universit 
Reports 
Chicago 
pages, $1 

This re 
Tangemen 
ogy with 
Weather 
Its purpo: 
sequences 
Tanean, 
the gener 
vidual we 
casting ir 

The dz 
publicati: 
in orde: 
weather 
and deta 
projects | 
the data 
tion of ; 
cyclogen 
ily, had 
upper-ail 
Sections 
thors, ar 
of the ] 

Fowler, | 

Riebel: 

Mediter: 

of High 

N. Smit 


CHEMISTRY— Making Gas Analysis in the Eimac Laboratory PO 
@ 3 % a 
= J 
"7 
| 


Principles of Navigation, by Fred- 
erick A. Thulin; Navigation Press, 
Inc., Chicago, 1943; 334 pages, $3.50. 

This book was written for young men 
who are preparing for the Navy or Mer- 
chant Marine service and for others who 
wish to acquire a knowledge of naviga- 
tion. Sections deal with the compass, 
latitude, longitude, circles of equal lat- 
itude, lines of position, right ascension 
and sidereal time, surface sailing, and 
chart sailing. 

The book was also prepared with a 
view toward its use by amateur sailors 
and yachtsmen, for the study of navi- 
gation and nautical astronomy as an 
avocation rather than as a profession. 
Therefore, the terms are expressed in 
their full names or abbreviations instead 
of in the symbols generally used in such 
texts. The topical order also has been 
arranged in a manner to avoid repeti- 
tious comments on elementary matters. 
Such an arrangement is a result of the 
author’s experience in teaching naviga- 
tion and related subjects. 


An Introduction to Principles of 
Flight, by W. F. Ware; Macmillan 
and Company, Limited, London, 1943; 
158 pages, 3s. 

An introduction to some of the sci- 
entific principles underlying the flight 
of aircraft. The book has been written 
for cadets and other students who desire 
amore systematic approach to the sub- 
ject than is usually furnished. The 
subjects discussed include air resistance, 
lift and drag, control surfaces, flight 
characteristics, the effects of wind on 


aircraft in flight, the propeller, and the 


effects of altitude on flight. 


A Report on Synoptic Conditions in 
the Mediterranean Area, by Staff 
Members of the Institute of Meteor- 
ology; Institute of Meteorology of the 
University of Chicago Miscellaneous 
Reports No. 14; The University of 
Chicago Press, Chicago, 1944; 154 
pages, $1.50. 

This report was started under an ar- 
tangement of the Institute of Meteorol- 
ogy with the former Directorate of 
Weather of the U.S. Army Air Forces. 
Its purpose is to show the major weather 
Sequences encountered in the Mediter- 
Tanean, from the points of view of both 
the general field of motion and the indi- 
vidual weather elements, to aid in fore- 
casting in the region. 

The data used were taken from the 
publications of all European countries, 
In order to discuss Mediterranean 
weather conditions in a manner as clear 
and detailed as possible. Some of the 
projects could not be completed because 
the data were not available. The solu- 
tion of several problems, such as the 
cyclogenesis between Tunisia and Sic- 
ily, had to be postponed until sufficient 
upper-air reports are available there. 
Sections of the report, with their au- 
thors, are as follows: “The Air Masses 
of the Mediterranean,” by Lt. E. C. 
Fowler, Lt. R. A. Bryson, and Lt. H. W. 

lebel; “Weather Conditions in the 
Mediterranean Region during Periods 
of High Index Over Europe,” by Lt. H. 
N. Smith and Lt. F. D. White; “Effect 
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of the Northwest Flow Pattern on the 
Mediterranean Weather,” by Lt. P. W. 
Allen; “Effect of the Southwest Flow 
Pattern on the Mediterranean Weather,” 
by Lt. P. W. Allen; “Special Forecast- 
ing Problems of Northern and Central 
Italy,’’ by Herbert Riehl. 


Pocket Manual of Arc Welding; 
The Industrial Publishing Company, 
Cleveland, 1943; 128 pages, $0.50. 

A pocket manual containing data and 
information for are welding operators 
and supervisors. It was prepared to 
meet the need for a simple, concise guide 
to the various phases of are-welding 
work for the use of welding instructors, 
estimators, engineers, and men in super- 
visory capacities. It is intended to 
bridge the gap between instruction given 
to the beginner and the knowledge re- 
quired by the professional welding en- 
gineer. Technical problems involved in 
distortion, metallurgy, and joint selec- 
tion are treated in a general way to give 
basic information, and sources are indi- 
sated where more detailed instruction 
may be obtained. 


The Air Navigator’s Stars, by L. R. 
Glegg; Air League of the British Km- 
pire, London, 19438; 36 pages, 1s. 

A guide to the study of the principal 
stars used in air navigation. A simple 
explanation is given of their movements 
in the heavens, and necessary star 
charts are included. 

The first three chapters, reprinted 
from the Air Training Corps Gazette, 
deal with certain aspects of elementary 
astronomy and explain in a simple way 
the reasons underlying the movements 
of the night sky at different hours and 
seasons. The fourth chapter discusses a 
method for charting the stars on a 
“heavenly map” and the fifth shows 
how, with the aid of such a map, it is 
possible to predict the approximate po- 
sition of stars relative to the observer. 

Relevant facts and explanations are 
given, together with reference to the 
planets and how to differentiate them 
from the stars. Circular maps show 
the northern and southern heavens. 


Illustrated Calculations for the 
A.T.C., by T. H. Ward Hill; George 
G. Harrap & Company, Ltd., London, 
1943; 111 pages, 3s. 

This book was prepared especially for 
young men wishing to enter the Royal 
Air Force who find the ordinary math- 
ematical course difficult to follow. It 
progresses from elementary arithmetic 
and emphasizes the application of math- 
ematical calculations to the work of 
building and maintaining aircraft. II- 
lustrations are used to aid the student 
in understanding calculations. 


Die Mathematischen Hilfsmittel 
des Physikers (Mathematical Tools 
for the Physicist), by Erwin Madelung; 
published and distributed in the pub- 
lic interest by authority of the Alien 
Property Custodian by Dover Publica- 
tions, New York, 1943; 384 pages, 
$3.50. 

This is one of the “Yellow Pearl’ 
series of reference books. It contains a 
collection of approximately 4,000 math- 
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ematical formulas used by engineers 
and other workers in physics, engineer- 
ing, and pure or applied mathematics. 
It is intended to be useful particularly 
.to those who deal with the sciences of 
aeronautics, physical chemistry, elec- 
tronics, ballistics, and related fields. 
In addition to serving as a reference 
book, it is a guide to the fundamental 
equations and concepts of mathematics 
and theoretical physics. 

It is divided into two sections, the 
first dealing with mathematics and the 
second with physics. In the mathemat- 
ics section there are definitions and 
essential theorems for the different 
branches of advanced mathematics, in- 
cluding function theory, algebra, ma- 
trices and determinants, series, group 
theory, differential and integral equa- 
tions, transformation theory, vector 
analysis, probability theory, calculus 
variations, etc. 

Section 2 provides a comprehensive 
collection of the fundamental concepts, 
definitions, and statements of the basic 
equations of physics, showing the math- 
ematical applications to specific prob- 
lems in theoretical physics. Sections 
refer to the theory of electricity, quan- 
tum theory, and classical mechanics. 
Numerous illustrative examples are 
given. 

1,000 Questions and Answers for 
A.T.C. Cadets, by Eric De Ville; 
Hutchinson’s Scientific and Technical 
Publications, London, 1943; 96 pages, 
9 

A reference book for Royal Air Force 
trainees and Air Training Corps cadets. 
It contains information for air crews in 
the form of questions and answers. 
These are intended to provide, as con- 
cisely as possible, the necessary back- 
ground knowledge about the Royal Air 
Force and its aircraft; principles of 
flight; and aircraft instruments, engines, 
and propellers. Chapters about calcu- 
lations and navigation follow the Pro- 
ficiency Certificate syllabuses for those 
subjects. Information is included about 
the fundamental sciences applicable to 
aviation, including electricity, heat, 
light, sound, hydrostatics, and meteor- 
ology. 

Basic Calculations for R.A.F. Ground 
Duties (Radio, Wireless, and Elec- 
trical Trades), by A. E. Druett; Sir 
Isaac Pitman & Sons, Ltd., London, 
1943; 80 pages, 3s. 6d. 

Prepared primarily for airmen en- 
gaged in the radio-telephony, wireless 
telegraphy, and electrical trades of the 
Royal Air Force and for Air Training 
Corps cadets under training for these 
trades, this book is also intended to help 
those working for advancement in 
grades. The author explains how to 
make the basic calculations required in 
carrying out ground duties. Adequate 
provision is made for covering the 
syllabus in calculations for the Profi- 
ciency Examinations. 

Practice examples are provided at the 
end of each chapter; these have been 
prepared with a view toward their ap- 
plicability for the trades concerned. 
Full solutions for the practice examples 
are given at the end of the book. 
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LOW-PRESSURE PLASTIC LAMINATES 


made with 


FIBERGLAS 


offer plane builders 


many advantages 


Recent developments in the field of 
low-pressure laminates may make 
possible substantial economies in the 
production of Postwar Aircraft. 
Thanks to new developments in 
resins, which cure with little or no 
pressure, and with moderate heat, 
large and complex parts can now be 
fabricated without expensive dies or 
costly metal-forming machinery. 
For many uses, these new lami- 
nates are superior to metal. For 
instance: some have a_ greater 
strength-to-weight ratio than metals, 
together with higher impact strength. 
These laminates also possess 
dimensional stability and low mois- 
ture absorption. Such laminates are 
made with Fiberglas Fabrics - 


strong, durable cloth made from 
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A new material now | sed in the fabrication of 


air scoops, ducts tive backing for fuel cells. 


fine glass fibers twisted into yarns 
for weaving. 

Fabricators of low-pressure lami- 
nates have done wonders in inte- 
grating the unusual qualities of 
Fiberglas into their finished prod- 
ucts. For Fiberglas Fabrics, them- 
selves, possess great tensile strength 
with light weight, dimensional sta- 
bility and moisture resistance. 

These fabricators have also been 
ingenious in forming unusual shapes 
and parts—sometimes, a combina- 
tion of several parts. This, in turn, 
may provide still more production 
economies through the elimination 


of assembly operations. 


Get your FREE copy 
+ of this informative book! 


It contains a comprehensive report of extensive tests 


made by the U. S. Army Air Forces on Fiberglas- 


cee reinforced plastics. Also a brief description of their 
a ln development, fabrication and applications in aircraft 
at 3 to date. Write today for you Opy 


Owens-Corning Fiberglas Corporation, 
1893 Nicholas Bldg., Toledo 1, Ohio. 


In Canada, Fiberglas Canada, Ltd., Oshawa, Ontario. 


FIBERGLAS 


*T.M. Reg. U.S. Pat. Off. 


--A BASIC 
MATERIAL 


OTHER AIRCRAFT USES © 
OF FIBERGLAS 


AIRCRAFT 
INSULATJON 


Fiberglas Insulation, Type XM-PF, is a light 
weight, semi-rigid bat of fine glass fiber 

It is firesafe and has exceptionally low 
moisture pick-up, even under conditions of 
extreme humidity. It is available in 1 Ib. and 
114 Ib. densities. In aircraft construction it is 
used for acoustical and thermal insulating 
purposes. 


AIRCRAFT BLANKETS 


Another type of Fiberglas thermal insulation, 
these fireproof blankets (known as Design 
No. 3) are made of Fiberglas Insulating 
Wool, Type N, faced with Fiberglas Cloth 
and stitched with glass thread. Available in 
114 Ib. and 3 Ib. densities, they are exten 
sively used to insulate gasoline heater ex- 
hausts, heat exchanger ducts, other high 
temperature pipes, etc. 


TAPES 


Another all-glass product—woven from 
Fiberglas yarns. While extensively used for 
insulating motors, generators and other 
electrical equipment, many other applica 
tions have been found for these durable, 
incombustible tapes in aviation—such as 
covering of thermal insulations on hot air 
ducts, ties for removable insulating pads, etc. 


The use of Fiberglas cloths as base fabrics 

for coating with natural or synthetic rubbers, ie 
vinyl compounds and other coating materials, (r 
provides a finished material having new and 
unusual qualities—great dimensional sta 
bility and strength under the most severe 
conditions of humidity, temperature and hard 
usage in combat. Widely used in the fabri 
cation of gun bore sight screens, insulatior 
covering, flexible connections, bunks, fue 
cells, distillate tanks, many other items. 
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Second Front Aircraft: A Guide to 
Recognition, by Capt. G. B. Ransford; 
J. & C. Moores Ltd., Liverpool, 1944; 
30 pages, 1s. 6d. 

This guide to the recognition of the 
slow-flying troop transports and gliders 
which are being used at the invasion 
fronts in Europe supplements an earlier 
book by the same author giving methods 
for recognition of combat aircraft. The 
present booklet applies similar methods 
to the recognition of low-altitude craft 
for the benefit of observers and ground 
gunners who must be able to differen- 
tiate between friend and foe. The par- 
ticular identification features of Ameri- 
‘an, British, and German transports, 
gliders, and glider tows are given in such 
away as to be easily memorized. 


A First Course in Air Navigation, by 
F. F. Crossley; Maemillan and Com- 
pany, Ltd., London, 1943; 85 pages, 
Qs. Ad. 

In a pocket-sized booklet for flight 
students the principles of air navigation 
are described easy-to-understand 
language. Beginning with the form of 
the earth, latitude, longitude, deviation, 
and bearing, explanations are given of 
the triangle of velocities, map-reading, 
position, and projections. 

The concluding chapters give instruc- 
tion about meteorology and aircraft in- 
struments. Problems, exercises, and 
test papers are assigned, and answers ap- 
pear at the end of the book, but the au- 
thor urges the student not to confine 
himself to these but to work out his own 
problems in as great a variety as pos- 
sible. A chart of the principal star 
groups of the Northern Hemisphere oc- 
cupies the inside of the back cover. 


Air Navigation Plotting, by Mansel 
Williams; G. Bell and Sons, Ltd., 
London, 1943; 88 pages, 2s. 6d. 

This practical handbook contains dia- 
grams, exercises, and hints designed to 
efable the cadet to master the funda- 
mental principles of air navigation. 
This is the second edition of a text writ- 
ten especially for prospective pilots and 
observers. 

Several minor alterations have been 
made to bring it up to date and to con- 
form with certain changes being adopted 
in many R.A.F. schools of navigation 
in the manner of indicating wind lines 
and the position of aircraft. The teach- 
ing method is based on having the stu- 
dent perform the actual work rather than 
telling him how to do it. 


How to Write and Interpret Orders, 
Reports, Letters, Memoranda, etc., 
for the A.T.C. and R.A.F., by T. C. 
Rising; George G. Harrap & Com- 
pany, Ltd., London, 1943; 64 pages, 
2s. 6d. 

_A book for aviation cadets, written 
lor the purpose of giving training in 
comprehension, expression, and the 
logical arrangement of information for 
specific purposes. The course is de- 
signed to aid students in examinations 
as well as to develop clarity and pre- 
eision of thought, memory, and powers 
of observation. The explanations, ex- 
amples, and exercises are based on parts 
of the A.T.C. and R.A.F. training 
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courses, the subject matter touching 
upon aircraft recognition, signals, map- 
ping, drill, armament, and law and ad- 
ministration. Instruction is given also 
in staff work, organization, and leader- 
ship. The arrangement is planned for 
students working singly, in groups of 
two or three, and for classes working 
under an instructor. 


Reconversion—The Job Ahead, by 
J. A. Livingston; Public Affairs Pam- 
phlet No. 94, Public Affairs Com- 
mittee, Inc., New York, 1944; 32 
pages, $0.10. 

The author gives a personal analysis 
of reconversion problems. He recog- 
nizes that the disposal of government- 
owned property after the war is a prob- 
lem to many business men but, while 
emphasizing the need for the prompt 
establishment of workable policies to re- 
lieve uncertainty, he finds the problem 
greatly exaggerated. The marketable 
carryover from war- to peacetime econ- 
omy is estimated at only $15,000,000,- 
000. In a country capable of producing 
goods and services at a $175,000,000,- 
000 annual rate, a carryover of this size 
is held to be entirely manageable. 

The real problem is stated to be not 
so much one of size as of administra- 
tion. Reconversion is defined as a com- 
bination of the work of disposing of sur- 
plus property, settling contracts fairly, 
relaxing restrictive orders with admin- 
istrative precision, firmly holding the 
price line, and providing opportunities 
for employment and the resumption of 
private enterprise. 


Elementary Handbook of Aircraft 
Engines, by A. W. Judge; Chapman 
& Hall Ltd., London, 1948; 226 pages, 
12s. 6d. 

Written to fill the gap between ele- 
mentary and more advanced textbooks, 
this volume deals with the essential as- 
pects of aircraft engines. It is suitable 
for students, aircraft mechanics, ap- 
prentices, air-training cadets specializ- 
ing in engines, R.A.F. personnel, and 
others engaged in the aircraft industry. 
Mathematical aspects of the subject are 
reduced to a minimum, although an ap- 
pendix is furnished which gives simple 
formulas concerned with engine calcu- 
lations. The author outlines the histor- 
ical side of the subject, discusses gen- 
eral considerations of modern engine re- 
quirements, and explains the working 
cycles in some detail. He then discusses 
carburation and supercharging princi- 
ples and practice. An appreciable 
amount of space is devoted to descrip- 
tions of the more important engine com- 
ponents and to the features of represent- 
ative engines. 


Direction Finding by Sun, Moon 
and Stars, by W. G. Woolnough; 
Angus and Robertson Ltd., London, 
1943; 158 pages, 3s. 6d. 

In this book information is given 
which will enable the reader to solve 
problems of time and direction with 
reasonable accuracy without the use of 
complicated mathematical calculations. 
While intended especially for the lay- 
man, the process is elaborated to pro- 
vide professionals with a convenient 
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and quick method of arriving at results 
of considerable accuracy without re- 
course to cumbersome mathematical 
tables which are not always available 
when required. 


Kenkyusha English-Japanese Dic- 
tionary; Commercial and Technical 
Terms, by Nintaro Fujita; P. D. and 
Ione Perkins, South Pasadena, Calif., 
1944; 1,220 pages, $7.00. 

The first part of this English-Japa- 
nese dictionary comprises a 1,060-page 
alphabetical list, translating commer- 
cjal and technical terms from English 
into Japanese. It has additional sec- 
tions containing English and Japanese 
abbreviations, weights and measures, 
coinage, Japanese and Western chro- 
nology, important cities of the world in 
English and kanji characters, and a 
phonetic table. It has numerous illus- 
trations. A Japanese-English index to 
the volume is furnished. 

The author was employed for a num- 
ber of years by the Japanese firm of 
Mitsubishi and in recent times, until 
1941, he was a Japanese clerk in the 
commercial department of the British 
Embassy in Tokyo. His work con- 
sisted largely of the translation of com- 
mercial and technical matter, and while 
thus engaged he assembled the material 
from which this dictionary was com- 
piled. The Japanese edition was first 
published in August, 1941, and _ this 
American edition has been prepared to 
fill a need resulting from the limited 
number of Japanese copies reaching 
this country. 


Transport Aircraft of the World, by 
Lester Ott; Franklin Watts, Inc., 
New York, 1944; 112 pages, $2.50. 

A book containing descriptions and 
illustrations of the present and prospec- 
tive passenger and cargo aircraft of the 
United States, England, Canada, the 
Soviet Union, Germany, Italy, and 
France. Included are illustrations of 
planes now on the drafting boards and 
of test models. The illustrations com- 
prise photographs, drawings, sectioned 
sketches, and the so-called perspective 
views. The text is written in nontech- 
nical language and gives specifications 
of the different airplanes. 


The Airplane Power Plant, by Lt. 
Col. Francis Pope and Arthur 8. 
Otis; World Book Company, New 
York, 1944; 188 pages, $1.40. 

An elementary text in which the con- 
structional features of aircraft power 
plants are described in simple language. 
Sections are concerned with engines, en- 
gine accessories, engine efficiency, super- 
charging, and propellers. 


Defensa Pasiva (Antiaircraft De- 
fense), by Juan Gomez Guillamon; 
“Al Ateneo,’’ Buenos Aires, 1942; 191 
pages, $1.80. 

According to the author’s own state- 
ment he does not make a claim of origi- 
nality for this book, since it is a recapit- 
ulation of data compiled from various 
publications and exhibitions. In this 
way it deals with the entire field of civil 
air defense, its organization and opera- 
tion. A lengthy chapter is devoted to 
the construction of bombproof shelters. 


136 AERONAUTICAL 


Now you can build structures re- 
quiring the light weight and stiff- 
ness of wood or plywood combined 
with the surface durability and fin- 
ishing qualities of metal sheets or 
plates. 


e New room-temperature gluing 
techniques make metal-to-wood 
gluing possible without use of hot- 
plate presses—and produce a flexi- 
ble bond stronger than the wood 
and completely durable under all 
conditions of exposure. 


e For complete de- 
scription, send for Service Bulletin 
No. lla. Address: CASEIN COM- 
PANY OF AMERICA (Dept.E9) 
350 Madison Avenue, New York 
17, N. Y. (Division of The Borden 
Company) 


CASCO-CASCAMITE 


(casein) (urea-resin) 


CASCOPHEN 


phenol-resin) 


Aircraft Glues 


to meet all aircraft specifications 
5 


E 
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Spherical Trigonometry with Naval 
and Military Applications, by Lyman 
M. Kells, Willis F. Kern, and James 
R. Bland; McGraw-Hill Book Com- 
pany, Inc., New, York, 1942; 281 
pages, $2.40. 

Spherical trigonometry is treated in 
detail and important applications of 
trigonometry and logarithms to naviga- 
tion are dealt with in this book. The 
authors have written the text with a 
view to the needs of men who expect to 
become officers in the Navy, Army, or 
Air Corps. Each topic is explained, 
illustrated, and followed by a list of 
problems designed to give familiarity 
with the topic and call attention to im- 
portant features. The authors place 
emphasis on fundamental ideas stripped 
of confusing details that tend to obscure 
the underlying principles. 

Such subjects as the laws involved in 
the relative motions of ships, airplanes, 
and torpedoes, navigation by the plane 
triangle, middle-latitude sailing, course 
and distance, and location of position of 
ships and airplanes are considered in 
turn. Outlines are given of suggested 
material for a short course, a medium 
course, and a complete course of 
study. 

Appendixes contain information re- 
garding the use of the mil, the range 
finder, stereographic projections, and 
relative movement or maneuvering and 
mooring-board problems. 

Pages containing five-place logarith- 
mic and trigonometric tables are bound 
at the end of the book. 


Aerotécnica Elemental (Elementary 
Aeronautical Engineering), by Gus- 
tavo F. Gerock; Casa Editora Estab- 
lecimiento Grafico (E.G.L.H.), Bue- 
nos Aires, 1939; 192 pages. 

This book consists of two parts. The 
first part contains a history of the air- 
plane and its various types, from the 
Wright Brothers up to the present, and 
a discussion of the fundamentals of aero- 
dynamics. 

The second part deals with the prac- 
tical application of aeronautical engi- 
neering and with the processes of manu- 
facturing the component parts of the 
airplane. The chapters are in a con- 
densed form but they give much infor- 
mation about the elements of such broad 
subjects. 


The Air Mariner; A Flying Boat 
Guide, by D. C. T. Bennett; Sir 
Isaac Pitman & Sons, Ltd., London, 
1943; 128 pages, 7s. 6d. 

This flying-boat guide contains in- 
formation about the general design of 
flying boats, marine equipment and 
moorings, water handling and towing, 
the characteristics and operation of fly- 
ing boats, and anchors and anchoring. 

It includes definitions of the various 
parts of the flying boat and of terms 
comparable to those describing parts in 
surface vessels. The technique of 
handling a flying boat on the water is 
similar to that of handling surface ves- 
sels of comparable size, and the ordinary 
rules of small-boat seamanship are ap- 
plicable in many ways. The latter part 
of the book gives instructions for flying 
this type of aircraft. 
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PRECISION PARTS 


THESE HAVE A 
BEARING ON THE 
LENGTH OF THE WAR 


Inner bearing-races, perfectly machined, 
for an amazing instrument that speeds 
Allied progress and hastens total victory. 
They must be held to very close tolerances 
and carefully finished—and they must be 
turned out by the thousands on a mass- 
production basis. 

Cut from stainless-steel tubing, the in- 
side diameter and the back face of the 
flange are ground at the same setting. 
Then, placed on a mandrel locating from 
the inside diameter and the back face of 
the flange, the O.D. and the inside face are 
ground. Finally, the back face is reground 
tohold flange-thickness and overall length. 

This kind of work is typical of Ace 
ingenuity. Here under one roof are the 
facilities and abilities to turn-out small 
parts and assemblies requiring stamping, 
machining, heat-treating, and grinding 
with speed and economy. Send sample, 
sketch, or blueprint for quotation 


A good booklet to have around. Send for a copy. 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


1243 E. ERIE AVE., PHILADELPHIA 24, PA. 
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= 
THE NEW STAINLESS STEEL 
WORM DRIVE Hose CLAMP 
| 
This new Wittek Worm Drive Hos Fy. t 
Air Forces as M€eting 
{ advantages to th 
| The Clamp is Streamlined and Compact in design. The hose Clamp 
, ; band is 4" wide and the clamp Only %" in width at its widest Point, . 
The screw is fully €nclosed in a Stainless stee] housing, Only 4” of 
; which bears on the hose. This SCientific design of the housing com. 
bines compactness with Seater strength, Providing excellent seal. 
: : ing characteristics, Plus a larger effective fange of adjustment to fit 
$ variable hose Sizes. This, in turn, reduces the Necessity for Many 
sizes of clamps, 
Since the beginning of modern aviation, Wittek Aviation Hose 
Clamps have been known as the standard of the industry, Now ees 
having Successfully solyed the tough Problem of making a superior 
worm drive clamp from Stainless stee].__ Wittek offers this new 
Clampasa further contribution tothe industry, both for warand peace, 
‘wit 
LA 


Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING Revinw 
and, under usual library limitations, to the public. Four 
specialized services are available. 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate 
rial. 

Microfilms made on special order. 

Photographs made from the Institute’s photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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to SPEED EM UP/ 
(4) 
The ingenuity and experience of a little Nickel goes a long way to heat treatment of ferrous and non- 
automotive engineers made possi- provide essential dependability. It ferrous metals is available upon 
ble the design of military vehicles, improves strength/weight ratios, request. 
engineered for quality and quantity increases wear and corrosion resist- 
production in numbers that amazed _ance, imparts toughness, and assures as Catalog “C” 
. . . . ya . 
the world. This kind of engineering- | uniform properties of the metals ale makes it oa 
. . . . . . . ou to t ts 
thinking pioneered the application with which it is combined. in 
of Nickel alloyed materials and ee 
ickel, meta urgi- 
foreshadows new achievements in ied pie wes hates stalls of cal data and working 
2 ; International Nickel have been instructions. Why not 
the realm of peacetime automotive ew 3 send for your copy today? 
eae privileged to cooperate with auto- 
motive engineers and production 
In steer.ng knuckles or differen- men. Counsel, and printed data + NV, @ Ki f m 
tials, in forged gears or cast blocks, about the selection, fabrication and tf Ci (‘Zs 
- THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5,N.Y. 
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HE importance of these ten 
cannot be over-empha- 
sized, yet an aircraft finish may meet 
every specification requirement, pass 
Government inspection tests, and 
fail when put into actual use. The 
reason— 


Varying shop conditions, 

Because of our long experience in 
the aviation field we realize the great 
importance of giving studied con- 
sideration to the varying conditions 
under which our finishes are used, 
and consequently have been remark- 
ably successful in formulating 
“tailor-made” finishes for our cus- 
tomers. This familiarity with indi- 
vidual shop conditions and applica- 


tion methods enables our technical 
forces to “build in” the necessary 
adjustments, often saving the users 
of our materials much expense, time, 
and trouble. 


Pittsburgh Industrial Finishes 
In producing Pittsburgh Industrial 
Finishes for a wide variety of uses, 
Pittsburgh technical men enjoy one 
great advantage—Pittsburgh has 
developed the molecular - selection 


PITTSBURGH PLATE GLASS COMPANY, I 
Factories: Milwaukee, Wis.; Newark, N. b 
land, Ore. Ditzler Color Division, Detroit, M 


PITTSBURGH STANDS 


process, by which ordinary oil is 
taken apart molecule by molecule. 
The result is a brand new oil, which 
vastly improves drying and enables 
us to control uniformity of paint 
performance. 


Expert advisory service is offered to 
users of Pittsburgh Industrial Fin- 
ishes. Our extensive experience in 
the field can often save you time and 
money. 


ndustrial Paint Division, Pittsburgh, Pa. 


Houston, Texas; Los Angeles, Calif.; Port- 
ich. The Thresher Varnish Co., Dayton, O. 


PITTSBURGH 


FINISHES 


FOR QUALITY PAINT AND GLASS 
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Material for Aircraft Enclosures 


A Progress Report on Laminated 
“Lucite” Sheeting for Trans- 
parent Aircraft Enclosures and Other 
Uses is a compilation of data assembled 
to date with regard to this laminate and 
its applications in aircraft construction. 

This new product has been developed 
to meet specific needs of the Armed 
Forces. It has been tested coopera- 
tively with the Army and Navy during 
the last 2 years. 

The results of these tests show that 
pressurized enclosures made from lam- 
inated sheeting 
do not rupture when subjected to gun- 
fire. The use of this material permits 
the quick sealing of holes in the plastic 
which result from bullet or flak fire, 
thus assisting in the maintenance of in- 
ternal air pressure necessary for high- 
altitude flight. 

The report describes briefly the ad- 
vantages of the product and gives details 
of the tests to which it has been sub- 
jected. Its properties are discussed at 
length. Photographs and charts illus- 
trate the text. H.I.du Pont de Nemours 
& Company, Inc. 


Repair Method for Plywood, 
Wood, and Wood Laminates 


Dura-Repair Makes Its Debut. The 
principles, operation, and advantages 
of a method for repairing plywood, 
wood, and wood laminates are detailed. 
Devised to correct flaws in Duramold 
planes and equipment, the process is 
reported to be applicable to all types 
of wooden components and industrial 
goods. It is based on the development 
of pressure internally and directly across 
the repair joint by means of a vacuum- 
sealed, contouring membrane. It elim- 
inates the need of rigid external bracing 
and provides the mechanic with one 
simple flexible tool that fits itself to any 
shape or form. Among the specific 
kinds of Dura repairs which the article 
describes are those to restore a scarf 
type of joint, a completely damaged 
area of a shell, and a damaged area that 
does not extend entirely through a shell. 
Particulars are also given on the tools 
utilized in the Dura-repair technique. 
The Pegasus, August, 1944. 


Extruded Parts Data 


The Process of Extruding. Compre- 
hensive data for industrial engineers 
and designers about the process of ex- 
truding and products that can be made 
thereby from natural, synthetic, and re- 
claimed rubber and from plastics are 
contained in a new 12-page illustrated 


ouse Organs. 


and Catalogues 


catalogue. The booklet describes the 


. requirements for correct compounding 


and accurate die-making. 

Round, square, and rectangular shapes 
and tubing are among the most common 
shapes of extruded parts. Skilled die- 
making, however, can produce parts in 
extremely complicated and _ intricate 
shapes. 

The catalogue also tells how two dif- 
ferent materials can be extruded to- 
gether to produce a reinforced part, such 
as a rubber-coated Masonite strip used 
in refrigerators or a piece of sponge rub- 
ber cord extruded with a smooth rubber 
coating on all sides to form a tubular 
gasket of high compressibility and low 
permanent set. It also tells how cork 
can be introduced into rubber com- 
pounds for the extrusion of light, flexible 
insulation tubing. Manufacturing limi- 
tations—how hard or soft the stock 
may be and size limits of various shapes 
—are also given. The booklet was pre- 
pared for those who may be faced with 
the problem of designing or specifying 
natural or synthetic rubber or plastic 
parts of industrial products and equip- 
ment. The B. F. Goodrich Company. 


Industrial Science Increases Engine 
Performance 


War Yields New Stamina for Engines. 
H. A. Hershfield, Jr. An account is 
given of how aircraft engines in general 
and Ranger engines in particular have 
been improved during the war years 
through scientific analysis. The con- 
tributions of industrial laboratories, 
production engineering, and quality 
control to the development of aircraft 
engines are noted. To indicate the im- 
provements achieved, typical perform- 
ance figures of Ranger engines at the 
beginning of the war are compared with 
current performance figures. The Pega- 
sus, August, 1944. - 


Seagoing Liberator Pilots 


Making Liberator Experts for the Navy. 
This article tells how naval air crews 
are trained in Liberator operation at 
Camp Kearney. It is reported that the 
flight-training program is carried out 
by commissioned naval instructors, 
while ground-school work is taught by 
civilian instructors from Consolidated 
Vultee Aircraft Corporation’s Indus- 
trial Training Division. With particu- 
lar reference to the Navy PB4Y, sub- 
jects taught include pilot instruction, 
radio, ordnance, automatic pilot, hy- 
draulics, oxygen system, control sys- 
tems, electricity, engine mechanics, and 
structures. Plane Talk, July, 1944. 
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Air Power and World Trade 


Pax Aeronautica. John W. Donald- 
son. The title of this brochure is sug- 
gested by what the writer considers a 
new era in world history, comparable 
with two great periods of peace in the 
past: the Pax Romana of the Antonine 
Caesars and the Pax Britannica which 
followed the Napoleonic wars. The 
writer suggests that another great era 
of peace will follow the present war, 
which might well be known as Pax Aero- 
nautica. It compares the air power of 
the present day with the military power 
of the Roman Empire and that of the 
British Empire in the previous periods 
but accentuates the belief that the era 
to come is likely to be based on a growth 
of world commerce resulting from the 
use of aircraft. 

Statistics and charts give informa- 
tion about the volume of world produc- 
tion and trade, the exports of various 
countries, and the effects of numerous 
attempts at international agreements 
in connection with the development of 
world trade. J. Henry Schroder Bank- 
ing Corporation and Schroder Trust 
Company, New York. 


Storage-Battery Welding 


The How and Why of Storage Battery 
Welding has been published in an effort 
to provide detailed answers in print to 
the most commonly asked questions 
about the new process of welding with 
storage batteries as a power source. 
Some 35 major questions relating to 
costs, operation, maintenance, design, 
installation, etc., of “battery” welding 
equipment as developed for the various 
forms of resistance welding are answered 
in this 12-page illustrated booklet. 

According to the booklet, the new bat- 
tery welders can be effectively used on 
any material capable of being resist- 
ance-welded, including aluminum, stain- 
less steels, alloy steels, carbon steels, 
brasses, etc. Each welder unit, being 
completely self-contained, can be made 
portable and moved about in a factory. 
In most cases, a maximum of 10 to 20 
amp. or less from a 220- or 440-volt 
line is all that is required to keep bat- 
teries charged under service conditions. 
It is claimed that battery-operated 
welders represent the simplest form of 
resistance-welding equipment available. 
Progressive Welder Company, Detroit. 


New Regulator Bulletin 


Fine Regulators for Welding and Cut- 
ting is a new bulletin illustrating the de- 
sign and construction features of cer- 
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LIFTING DRY sAND IS NO FUN! 


A 100 pound bag of dry sand is heavy enough. But 
soaked with water, it weighs 125 pounds and is that much 
harder to lift. 


Resilient parts of a plane—gaskets, packing, seals, 
hose, accumulator bags, diaphragms—may also take on 
additional weight—4y absorbing petroleum products with 
which they are constantly in contact! Not included in the 
original design, this dead weight handicaps plane per- 


formance—reduces speed—lessens pay load. Swelling of 


liners may decrease capacity of hose, accumulator bags, 
or other similar parts. 

Hycar synthetic rubber /icks both of these problems 
Light in weight to begin with, Hycar’s superb resistance 


Hy 


to oil absorption keeps it light—provides protection 
against increased weight and decreased capacity offered 
by no other comparable material. 


15% to 25% lighter than many other synthetic rubbers 

Closely controlled oil swell to insure dimensional stability of parts 
Operating range from —65° to +250° F. 

Abrasion resistance 50% better than natural rubber 


Minimum tendency to cold flow after taking initial deformation 
even at elevated temperatures 


All highly important qualities in aircraft applications! 

You need these properties in resilient materials used in 
the presence of oil and gasoline. Let our Technical Service 
Staff help you solve your individual problems. Hycar 
Chemical Company, Akron 8, Ohio. 


U S. Pat. Of. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Correct pronunciations and meanings of commonly used synthetic rubber names and terms are given in the new pocket-size 
Hycar Glossary. Write for free copy. 
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tain types of Victor single and two- 


stage reduction regulators employed in 


the welding industry. 

It discloses design and construction 
details and contains brief specifications 
and page-size illustrations showing the 
internal construction of the different 
models. Victor Equipment Company, 
San Francisco. 


Pilot-Light Data Book 


Gothard Pilot Light Assemblies for 
Panel Board and Instrument Signaling 
contains -24 pages of illustrations, dia- 
grams, specifications, prices, and other 
pertinent information about such prod- 
ucts. It gives data regarding pilot light 
models for a wide range of applications 
and voltages, including variable inten- 
sity and fixed types. Lamps, brackets, 
and accessories also are illustrated and 
described. Gothard Manufacturing Com- 
pany, Springfield, Til. 


Harness Band Data 


A supplement to the manufacturer’s 
catalogue of wire harness bands with 
resilient linings shows an attaching clip. 
The device is intended to insure a posi- 
tive installation that cannot be acci- 
dentally pulled off the structural mem- 
ber once it is fastened in place. 

The new type L harness band is sup- 
plied at present with two different 
mounting clips, affording a means of 
making a positive assembly on bulk- 
head, lightening hole, or other framework. 
United-Carr Fastener Corporation, Air- 
craft Parts Division, Cambridge, Mass. 


Addition to Aircraft Products 
Catalogue 


A new Mechanical Goods Section 
(pages 1-9A) has been issued for the Air- 
craft Products Catalogue published by 
the U.S. Rubber Company. This sec- 
tion supersedes pages 1 through 9 of 
the previous Mechanical Goods Section. 
The list of products it refers to includes 
bullet-sealing, fuel, oil, and coolant, 
flame-retardant, flexible hydraulic, and 
air-duct hose; air ducts; and flexible 
duct connectors. United States Rubber 
Company. 


Magnetic Drain Plugs 


A folder reveals the advantages of 
magnetic drain plugs for use in gear 
cases, bearing housings, transmissions, 
pumps, ete., where moving parts oper- 
ate in a bath of oil. The purpose of the 
plugs is to trap abrasive metal particles 
that cause wear and other damage. It 
is stated that the plugs retain their mag- 
netism for years. The folder illustrates 
some of their applications. Lisle Corpo- 
ration, Clarinda, Iowa. 


Electric Actuators 


A folder describes electric actuators for 
providing the torque necessary to per- 
form such functions as retraction and 
lowering landing gear, opening and clos- 
ing bomb bay doors, and adjusting wing 
flaps. The electric actuator installa- 
tions comprise a reversible motor unit, 
designed for the particular operation to 
beperformed; a suitable solenoid switch 


Transparent, nonshattering plastic fuel 
gauges made of either Lumarith or Cel- 
luloid come in a variety of thicknesses and 
lengths and are used in planes, tanks, 
amphibia, and on many types of war and 
industrial machinery to indicate the supply 


fuel on hand. 


Severe impact does not 
break them. 


for each direction of motor rotation; a 
selector switch on the control panel; 
and limit switches. Included in the 
folder is a specification chart. Eclipse- 
Pioneer Division, Bendix Aviation Cor po- 
ration. 


Magnesium Foundry for Engine Parts 


Foundry for Featherweight. This ar- 
ticle is about the magnesium foundry of 
Wright Aeronautical Corporation’s Cin- 
cinnati Plant. It describes the system 
of mechanized production lines by which 
lightweight engine parts are manufac- 
tured at this foundry, describes the func- 
tions of thevariousfoundrydepartments, 
and notes special procedures that are 
peculiar to the operations of this partic- 
ular magnesium foundry. Trade Winds, 
July, 1944. 


Fatigue-Testing Machines 


A 4-page bulletin, designated as No. 
610, describes a line of vibration-fatigue- 
testing machines and features a new 
model 1OHA. It is stated that the new 
model meets all requirements for a fa- 
tigue-testing machine that will subject 
parts up to 10 lbs. in weight to vibra- 
tions produced horizontally in simple 
harmonic motion. It has a range from 
10 to 55 cycles per sec. (600 to 3,300 vi- 
brations per min.). The vibrations are 
increased and decreased automatically 
at a uniformrate. American Tool and 
Manufacturing Company, Chicago. 


Aviation Catalogue and Handbook 


Weatherhead Aviation Catalog No. A 
300 B is a 166-page, two-color handbook. 
It includes sections on AN Fittings, 
AAF 811 Fittings, Aircraft Hose and 
Hose Assemblies, Valves and Hydraulic 
Cylinders, and a compilation of useful 
engineering data. 

An entire page is devoted to each 
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item, with a photograph, drawings, 
basic dimensional details, and other in- 
formation supplied for each. Speci- 
fications on material, finish, coloring, 
marking, and threads also are included. 

Thumb tab indexes make the new 
Weatherhead handbook easy to use. 
Bound in loose-leaf fashion, the ma- 
terial can readily be kept up to date 
with replacement and revision sheets, 
which, it is indicated, will be issued as 
the need arises. 

Bound in the handbook is also a series 
of Weatherhead AN-AC-NAF Con- 
version Charts, comparing Army Air 
Forces and Naval Aircraft Factory fit- 
tings to facilitate substitution or re- 
placement. The Weatherhead Company, 
Cleveland. 


Aircraft Timber Booklet 


Selecting Aircraft Timber. Tom Clark. 
This booklet contains a discussion of the 
technical aspects of the properties of 
timber suitable for aircraft use. It is 
based on notes accumulated by the 
writer as a result of his experiences of 
many years in the selection of materials 
for aircraft purposes. After referring to 
publications of the Canadian Forestry 
Commission, the writer describes the 
origin of Sitka Spruce, the characteris- 
tics making it suitable for aircraft use, 
and methods for preparing it for that 
purpose. Methods and formulas for 
determining the moisture content of 
timber are given, with information about 
the apparatus used in testing it. Proc- 
esses for inspecting timber and detect- 
ing flaws are discussed, with particular 
attention to the grain and the proper- 
ties found in the different grain struc- 
tures. de Havilland Aircraft Company, 
Ltd. 


Oil Resources 


Oil for the World is a 16-page booklet 
containing a discussion of the oil re- 
sources of the world, a world oil policy, 
and the importance of oil for future in- 
dustrial progress. Estimates are given 
of the total petroleum reserves in the 
world compared with recent consump- 
tion rates. It is noted that world re- 
serves must be maintained in advance 
of consumption, that oil must not be 
wasted, and that new sources of oil must 
constantly be developed. Suggestions 
are made for the establishment of poli- 
cies that would assure an equitable dis- 
tribution of the oil resources of the 
world among the nations and for the 
establishment of distribution methods 
that would assure a fair share of oil for 
all concerned. Standard Oil Company 
of New Jersey. 


New Meteorology Techniques for 
Air Transport in Alaska 


Clipper Fleet. The work of Pan Amer- 
ican Airways’ meteorologists in es- 
tablishing meteorologic service for the 
Alaska sector is recorded. Notes are 
included on the establishment of a regu- 
lar weather-collection service between 
the United States and Alaska, the de- 
vising of a code which is now in demand 
by all agencies operating in Alaska, and 
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PLAN YOUR FASTENINGS IN THE PRODUCT DESIGN STAGE 
TO SAVE ASSEMBLY HEADACHES 


“Cold -forging'’ — proof #23 
. more each month 


The cold-forged part illustrated was designed early in 
the product design stage, thereby eliminating unnec- 
essary assembly problems. A saving, too, was effected 
—a saving in money—materials—motions—for the 
part was cold-forged by Scovill. 

Many Scovill customers have profited by planning 
early and choosing the fastenings—special or standard 
—that meet their exact requirements. They have called 
in a Scovill Fastenings expert to help them determine 
the best kind of fastenings to use—one of our featured 
standard fastenings, or a part specially designed to fill 
their specific need. 

Each day the practical problems of reconversion and 
postwar production draw closer—now is the time to let 
Scovill ingenuity in cold-forging and special design 
serve you. Call today for a Scovill Fastenings expert to 
help you decide on the exact modern fastening that 
will meet your specific need. 


3 Standard Fastenings for Production Efficiency 


1 Phillips Recessed Head Screws >] Self-Tapping Machine Screws— Washer-Screw Assemblies— 

—The modern, effective, time-sav- Eliminate separate tapping opera- Wherever the use of lock 
ing fastening device proven in tens tions in making fastenings to castings, washers is indicated, the time-sav- 
of thousands of assembly lines. heavy gauge sheet metal, and plastics. ing of pre-assemblies is obvious. 


& 


SCOVILL _MANUFACTURING COMPANY 
WATERVILLE DIVISION 


PRODUCTS 


| 
} 


| 
WATERVILLE 48, CONN. wy TEL. WATERBURY 3-3151 


NEW YORK, Chrysier Building . DETROIT, 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St 
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the synchronizing of all meteorologic 
facilities of the several agencies extend- 
ing flight operations to and in Alaska. 
In addition to indicating the value of 
such a service, the review remarks some 
of the problems of operating it and cites 
the contributions of individual em- 
ployees toward its success. New Hori- 
zons, July, 1944. 


Negotiating Ryan Contracts 


The Story of Contract Administration. 
The beginning of a series of articles on 
the Contract Administration Depart- 
ment of the Ryan Aeronautical Com- 
pany discusses the negotiation of con- 
tracts. It notes the contributing activi- 
ties of the Statistics and Priorities 
Group and tells something about the 
personnel of the department. 

The second article outlines the func- 
tions of the Contract Readjustment and 
Airplane Service sections. It also deals 
with the specific duties of individual 
members of the department. Ryan 
Flying Reporter, June and July, 1944. 


Aiir-and-Bus Service 


Greyhound Looks Ahead to Integrated 
Air-Bus Service. An illustrated booklet 
explains the plans of a large bus-operat- 
ing organization for the extension of its 
activities to the operation of helicopters 
in an integrated air-and-bus service. 
It outlines briefly the carrier’s past ac- 
complishments and the facilities that it 
is believed could be adapted to air opera- 
tions. A discussion is included of the 
characteristics of the helicopter making 
it suitable for this kind of work, and sta- 
tistics are given to show the extent of 
the market for the proposed service. 
Greyhound Corporation. 


Lignin Plastic Board Bulletin 


Bulletin 6 describes and illustrates 
Walesite, a laminated lignin plastic 
board, used in plate sets and for hole- 
punching units set up on template 
mountings. Physical properties of this 
material, which is reported to be es- 
pecially adaptable for use with the 
maker’s hole-punching equipment, are 
fully described in this bulletin. Wales- 
Si Corporation, North Tonawanda, 


Catalogue of Thermal Control 
Equipment 


Fenwal Thermoswitches is a 44-page 
illustrated catalogue containing de- 
scriptions of more than 20 of the manu- 
facturer’s products. It includes instal- 
lation drawings and photographs for 
both temperature-control and pressure- 
control apparatus, and a brief history 
of the company. General details of the 
Thermoswitch are graphically explained 
with the aid of a 14-in. cutaway illus- 
tration. The device is based on princi- 
ples of heat and cold control in which 
expansion or contraction of the shell 
causes contact action. 

_ The switch has had wide application 
in industrial and commercial use and 
may be used throughout the entire range 


of temperature-control work from below 
zero to 1,200°F. Various types have 
been designed for the control of tem- 
peratures of solids, gases, and liquids. 
New adaptations have been added for 
aircraft and railway use. 

A large section at the back of the cat- 
alogue is devoted to a description on 
“The Selection and Application of 
Thermoswitches.” This section is il- 
lustrated with actual temperature charts 
and diagrams to show the basic principles 
involved in accurate temperature regula- 
tion. The article covers inspection and 
testing procedure. Fenwal Incorporated, 
Ashland, Mass. 


Manufacture of Spinners 


Spinner Noses. How the facilities of 
plants formerly manufacturing automo- 
bile headlamps were applied to the pro- 
duction of aircraft spinners is related. 
It was found that the facilities and ex- 
perience used in the production of 
streamlined automobile headlamps 
could be applied to the production of 
similarly shaped spinner noses as cover- 
ings for aircraft propeller hubs. Guide 
Lamp Division and the Moraine Prod- 
ucts Division of General Motors Cor- 
poration undertook this work, reversing 
the previous method of drawing out the 
nose of the cone first. Details are given 
about the series of operations developed 
and the machines used in this process. 
GM Folks, July, 1944. 


Organization of Flying Clubs 


Flying Clubs. A booklet of 28 pages 
contains suggestions for the organiza- 
tion, management, operating methods, 
and safety rules for clubs for private 
owners of airplanes. It is based on a 
study of flying clubs throughout the 
United States, through extensive rec- 
ords referring to aircraft insurance, and 
by the engineering services of insurance 
concerns. It includes advice about 
club operations, costs, equipment, rules, 
maintenance, limitation of membership, 
and a digest of the Civil Air Regulations. 
A form of constitution and by-laws for 
a flying club is offered, and suggestions 
are made for the establishment and en- 
forcement of regulations to govern the 
activities of private fliers. Aero Insur- 
ance Underwriters, New York. 


Belt-Drive Catalogue 
Fractional Horsepower V-Belt Drives 


is a new 44-page handbook that gives , 


information about this method of ap- 
plying power for driving factory ma- 
chines. 

The booklet notes the trend toward 
larger sheaves in both fractional-horse- 
power and multiple V-belt drives, de- 
scribes the construction of the manu- 
facturer’s fractional-horsepower V-belts 
and gives data on both sheaves and 
belts. 

One of the most useful portions of the 
handbook is the chapter on proper se- 
lection of fractional-horsepower belt 
drives, with formulas, together with a 
page on how to get the most service 
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from V-belt drives. Horsepower rat- 
ings and general engineering data con- 
cerning these drives are given, together 
with selection tables of stock drives 
using pressed-steel and cast-iron single- 
groove sheaves and adjustable cast-iron 
single-groove sheaves. Twenty-seven 
pages are devoted to these tables. The 
B. F. Goodrich Company. 


Hydraulic Control Circuit Speeds 
ears 


Gears, Ancient and Modern. Begin- 
ning with a brief outline of the history 
of gearing from the Egyptian era to 
modern times, this article goes on to 
explain how gear-grinding was im- 
proved through the application of hy- 
draulics to the indexing operation. It 
describes the features of the Vickers 
hydraulic control circuit, reviews the 
principles of the system’s application to 
gear-grinding machines, and indicates 
the timesavings that are effected. Sper- 
ryscope, July, 1944. 


Manual Defines Aircraft Quality 
Control Standards 


A Standard Quality Manual, provid- 
ing a uniform set of definitions covering 
the quality of aircraft parts and mate- 
rials, has been -prepared for all major 
West Coast air-frame companies and 
their outside production sources. In- 
spectors, technical writers, and _illus- 
trators from the seven companies com- 
piled the 188-page manual because of 
the need for a uniform understanding of 
objectives in maintaining quality con- 
trol in war production. 

The manual does not prescribe in- 
spection procedures, which may vary 
between manufacturers, but endeavors 
to reduce each subject to the clearest 
and most concise language on which a 
large number of experienced inspectors 
can agree. Its purpose is twofold: to 
enable all inspectors to work by a uni- 
form set of rules, thus improving coor- 
dination between inspection and pro- 
duction departments; and to serve as a 
reference work in training inspectors. 

In reducing the intricacies of inspect- 
ing aircraft parts, materials, and equip- 
ment to terms understandable by per- 
sons with limited technical training, the 
book makes extensive use of drawings, 
photographs, and cartoons. Each oper- 
ation is illustrated and described, the 
proper method being shown in blue and 
the incorrect way in red. 

Direct reference to specification num- 
bers is purposely avoided, and no effort 
has been made to incorporate factory 
procedures. Since specific information 
concerning aircraft materials and proc- 
esses is constantly being revised, in- 
spectors must be familiar with current 
specifications. The manual was com- 
piled purely as a reference work and is 
not used as an authority or to supersede 
existing governmental, commercial, or 
prime-contractor specifications. Air- 
craft War Production Council, Inc. 
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INDIVIDUAL 
SWITCH SHIELD | 


to house 
AN3017, AN3018 
or AN 3022 switches. 


UNIONAIR 
MODEL 11R4 


Our production of electrical assemblies for important 
aircraft manufacturers often brings up a situation re- 
quiring an individual switch located outside the general 
switch panel and completely shielded for conduit wir- 
ing. This shield has been produced to answer this need 


with a minimum of space and weight. 


POST-WAR ELECTRICAL ASSEMBLY INQUIRIES WILL RECEIVE OUR IMMEDIATE ATTENTION 


Electrical Assemblies — Hydraulic Fittings 


Conduit Fittings— Junction Boxes 


UNION AIRCRAFT PRODUCTS CORP., NEW YORK 


SEPTEMBER, 1944 


Booklet on Turnbuckles 

Aircraft Turnbuckles is a small pam- 
phlet containing illustrations, technica! 
data, and specifications referring to 
turnbuckles for aircraft use. New and 
old methods of manufacturing these de- 
vices are shown, with figures giving the 
timesavings accomplished. Tables give 
specifications for various types of turn- 
buckles to meet Army and Navy re. 
quirements. Reliable Electric Corpora. 
tion, Chicago. 


Helicopter Book 

Bendix Helicopter describes the design 
of a type of helicopter including speei- 
fications and a brief description of the 
features of this particular model. It 
contains also a brief statement about 
the manufacturing organization and 
lists its officers and directors. Bendir 
Helicopter, Inc., New York. 


Bulletin on Foundry Ovens 

The improved line of Despatch 
Coremaster Drawer Type Ovens is de- 
scribed in a colored folder that shows a 
variety of uses for ovens in foundry 
practice. 

The bulletin sketches advantages of 
this type of oven for the large and for 
the small foundry, gives details of the 
construction features, and lists 48 stand- 
ard models available with gas, oil, or 
electric heating systems. Despatch Oven 
Company, Minneapolis. 


Plywood Data Sheets 


The Design of Flat Panels with Stressed 
Covers constitutes section 8 of the hand- 
book Technical Data on Plywood. It is 
issued for insertion in the loose-leaf 
binder containing other similar sections. 

This section gives information result- 
ing from studies and tests on stressed- 
skin panels. It contains definitions and 
methods of calculation, as well as tables 
and mathematical formulas for comput- 
ing the strength properties of this ma- 
terial. Douglas Fir Plywood Associa- 
tion, Tacoma, Wash. 


Catalogue Section on Rivnuts 


A new catalogue section, No. 1250, 
describes the Rivnut blind fastener 
which is used as a nut-plate, rivet, or 
both. One page is devoted to a pictorial 
step-by-step presentation of a typical 
installation. Another page is given toa 
chart showing pertinent details on all 
types of Rivnuts. Methods of prepar- 
ing the holes for the fastener and up- 
setting them and a discussion of types 
and the realm of service for each are in- 
cluded. The B. F. Goodrich Company. 


The Horsepower of an Aircraft 
ngine 

Millions of Horses. An elementary 
explanation of horsepower. The power 
of a 2,200-hp. aircraft engine is inter- 
preted in terms of the ability of an equal 
force to perform other operations, such 
as driving a locomotive, a generating- 
plant installation, a tugboat, etc. Trade 
Winds, July, 1944. 
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Here is part of a hard-hitting “Thunder- 
bolt’s” exhaust system—one of the hottest 
spots in a fighting plane. 

Exhaust gases roar through this network 
of piping at temperatures of 1500°F. and 
higher—teo hot for most metals to endure. 
This is why ArMCo Stainless Steels are used 
for the complete exhaust systems in many 
of Uncle Sam’s warplanes. 

ARMCO Stainless is doing its job well too. 
In firewalls and exhausts these rustless, dur- 
able metals defy red hot temperatures. In 
many other parts light though strong sheets 
of this hard, tough metal resist corrosion 
and the vibration of roaring engines. 

If you are making vital parts for Ameri- 
ca’s warplanes, consider ARMco Stainless 
Steels, They are supplied in the conven- 
tional types, ineluding the Columbium and 
Titanium stabilized grades. And remember 
them where resistance to heat and corrosion 
are needed in your peacetime products. For 
complete information about Armco Stain- 
less just address The American Rolling Mill 
Company, 2931 Curtis St., Middletown, O. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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pe new unit is very compact, and 
simple to operate. It consists of 


chamber, integral vacuum pump, con- 


trol valves, and electrical equipment. 


It is complete requiring no other acces- 
sories for complete testing of altimeters 


when using a master standard altimeter.* 


5 
A standard Meriam well type manometer can be furnished 
with scale graduated directly in altitude if required. 


many features of the 


Among the 
imeter Test Unit are: 


Meriam Alt 


Chamber designed for testing four i 
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n THE MERIAM INSTRUMENT COMPANY 

Since 1911 
10924 Madison Avenue e¢ Cleveland 2, Ohio 
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Production Suggestions 


The following suggestions for im- 
proved production methods are among 
those recently reported as having won 
prizes offered by the various companies: 


The Consolidated Vultee Volunteer, 
July 14, 1944. (1) Idea for a nut-plate 
rivet set; (2) modification of the mag- 
netic rivet gun. 


Convair News, July 14, 1944. (1) 
Production-line system designed to in- 
crease output and cut costs in the manu- 
facture of Kirksite dies; (2) shortened 
shanks on Q-rivet sets, to promote 
faster and better workmanship; (3) 
redesigning tool for cutting holes in 
fabric covers. 


Douglas Long Beach Airview News, 
July 11, 1944. (1) New type of die for 
swaging balls on the rotary machine to 
permit use of the swaging machine in- 
stead of the riverter. 


North American Skywriter, July 14, 
1944. (1) Elimination of washers in 
Dzus spring installations; (2) curco 
tubing stretcher whereby, with the aid 
of a metal tube, the curco is inverted to 
facilitate the insertion of wires; the 
air pressure is then released and the 
curco adheres to the cable. 


Douglas Tulsa Airview News, July 7, 
1944. (1) Fuel-gauge testing jig to 
speed up the calibration before the gauge 
is installed instead of after installation, 
thereby. saving an estimated 29 hours 
per plane. 


North Ameri-Kansan, July 14, 1944. 
(1) Hi-shear rivet collar remover in the 
form of a fly cutter with a retractable 
center pilot, used with an air drill; 
this cutter cuts off the rivet collar to 
the same diameter as the shank of the 
rivet, making removal easy; (2) a lo- 
cating template for the upper turret 
deflector; (3) a trailer for hauling 
wings; (4) improvement in the pro- 
duction of an air scoop. 


Convair News, July 21, 1944. (1) 
Improved method of fabrication of part 
of the bomb bay bulkhead for the Lib- 
erator; (2) special squeeze set permit-~ 
ting the use of an ordinary riveter in 
assembling Liberator ribs. 


North American Aviation, Inc., Take- 
Of, July 21, 1944. Hinged inserts for 
supporting the web and flanges of P-51 
engine-mount beams as they are bent. 
These blocks prevent wrinkles from oc- 
curring in the web and cause a more 
uniform bend to be produced. 


_Simmonds Aeronews, July 22, 1944. 
Use of operational rejects in setup opera- 
tions rather than sending them to sal- 
vage. 

McDonnell Bulletin, July 21, 1944. 
Joint award for a method of expediting 
a trimming operation on cowl panels 
through lifting the trim templates ver- 
tically from the fixtures by means of a 
counterbalance. 


Noorduyn Tale-Spin, July 1944. (1) 
hree separate containers in which to 
keep resharpened drills, each properly 
labeled to identify the type and size of 
drill, instead of a danke container in 


which various types were mixed. A 
special checking rack also was made for 
the finished drills. (2) A flaring and 
deburring unit used for Norseman Tele- 
flex conduits, permitting handling of 
conduits while they are being flared, 
eliminating the possibility of cracking 
them. (3) Abox-type container through 
which stringers are passed. (4) Check- 
ing gauge installed as a permanent part 
of the jig, to maintain correct position- 
ing. (5) Special clamp devised to facili- 
tate installation and assembly of engine 
governors while being tested. (6) 
Addition of a lug to each corner of the 
engine-mount fixture while soap-testing, 
improving safety and eliminating the 
need to use a hammer during assem- 
bling. (7) Special trimming and drilling 
jig for Norseman auxiliary panel, elimi- 
nating unnecessary handling and trim- 
ming. 

North American Aviation, Inc., Take- 
Off, July 14, 1944. An improved method 
of stamping stringer clearance cut- 
outs in the belt frames on the B-24. 
Previously made separately, the more 
than one thousand of these cutouts per 
plane are now blanked out in a single 
operation for each part, by using punch- 
press dies which can be located by tem- 
plates under the press. 


Douglas Oklahoma City Airview News, 
July 1, 1944. (1) Use of cut-awl for 
making the masks for various markings 
on the C-47. These had previously been 
cut singly by hand with a stencil knife 
but by using a machine 200 sets of num- 
bers can be cut in 20 operations. (2) 
A long-range fuel-tank beam assembly, 
made in one piece instead of the former 
processes by which it was manufactured 
in four pieces. Previously the assembly 
had been made from 2-in. fir and 
weighed about 32 lbs. It is now made 
in one piece of */s-in. fir plywood, elimi- 
nating a center cut, splice, block, and 
ten nuts and bolts, and weighs half as 
much as the old style. In addition to 
eliminating the scrap from the former 
method, a use has been found for the 
scrap resulting from the new method. 


North Ameri-Kansan, July 7, 1944. 
Design of a work table and tools ‘and a 
method for preparing the aluminum de- 
icer strips used for attaching rubber de- 
icer boots to the leading edges of the 
wings and empennage. These are 
packed in a field kit for each airplane, to 
be used as needed. Because of their 
shape and construction, 29 different 
sizes are used, all requiring a °/s-in. 
bevel from 0.032 to 0.010 in. The new 
method and tools make this precision 
operation more efficient and speedier. 


The Bellringer, July, 1944. (1) 
Miter box for angle sawing of tubing 
with micromatic scale for degrees. (2) 
Reversible hinge for template used for 
marking wing gas-tank covers. 


Douglas Airview, July, 1944. (1) 
Milling fixture to hold rudder pedal 
arms on spear plugs in the cored holes of 
rough castings. (2) Spring-winding tool 
and spring-loop bender accessory that 
makes more cheaply any size or any type 
of tension, compression, or taper spring 
faster. (3) An air-hammer punch and 
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squeeze device that cuts and punches 
bonding braid and installs braid in Sta- 
Kon fitting. _ (4) Flange-straightening 
pliers for BTD hat sections which elim- 
inates hammering, does not mar, and 
leaves even surfaces. (5) Fixture for 
combining all plug, snap, and thread 
gauges into one unit adjustable to many 
different sizes, lengths of instrument- 
hose fittings, and connections. (6) Use 
of pneumatic squeezer to squeeze grom- 
mets into place to hold parts together 
for spotwelding. (7) Installation of 
block at forward part of fulerum on air- 
craft to combine and simplify the check- 
ing of parking brake and brake lines. (8) 
More economical and quicker method of 
operating and checking oxygen system, 
applicable to any plane having recharger 
hose and dual-type check valve. (9) Use 
of Hycar pliable rubber sheet instead of 
grease coating on stretch press for saving 
of time, labor, materials, and money. 
(10) Improved shrinking die, which 
utilizes roller-activated jaws working 
against heavy spring tension, creates 
larger bearingsurfaceand greater holding 
and squeezing power without injury to 
part. (11) Device for holding intercostals 
to formed angles while Erocing. (12) 
Multi-use spanner wrench which may be 
blanked or torch-cut in one piece. (13) 
Hinge adaptor for squeeze gun to set 
rivets from inside of panel, used pri- 
marily for riveting window rings to fuse- 
lage. 

Flagship News, July-August, 1944. 
(1) A spring-loaded position bolt on the 
cylinder-lapping machine which elimi- 
nates cause of concentrated lapping 
within the cylinder and consequent 
damage to the machine. (2) Jig for use 
in the installation of cabin seat units. 
(3) A modified trailing-wire antenna 
weight that offers a safety feature and 
effects a saving in material and labor. 
(4) A puller for removing taper pins 
from fuel tanks and engine selector- 
valve universal-joint linkages. 

The Jahco News, July, 1944. (1) 
New screen filters for Brown & Sharpe 
grinders result in a saving on oil and 
time. (2) Installing a special fixture 
with an air chuck on a drill press re- 
leases turret lathes and increases pro- 
duction. (3) Using a hand breast drill 
and a special pivot screw driver, fast- 
ened to the table, to extract pivots out 
of vertical rings eliminates a hand oper- 
ation, reduces fatigue, and increases 
production. (4) An attachment to a 
speed bench lathe for lapping bearing 
races enables the races to be released 
and the motor to be stopped by the 
shifting of a lever. (5) A wedge-type 
commutator remover can also be used 
in removing Monel rings and commuta- 
tors on all armatures. 

Douglas Oklahoma City Airview News, 
August 5, 1944. Changes in the floor 
assembly of the lower nose section of the 
fuselage comprising two suggestions, 
the first of which was a stiffener to be 
cut to fit before the stiffener leaves the 
hydraulic press. The second award 
was for a suggestion to relocate holes 
in the bracket support where the drum 
assemblies fit, both suggestions elimi- 
nating filing and reaming operations. 
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SPEED RANKS FIRST 


North Ameri-Kansan, August 4, 1944. 
(1) A brake for table saws, to avoid the 
delay sometimes amounting to 4 or 5 
min. for the blade to stop revolving in 
order to change the setup for different 
operations. The hand brake devised 
stops the saw in less than 30 sec.; (2) 
self-feeding parts dispenser; -(3) band 
saw contour Jig. 


The B. F. Goodrich Circle-News, July 
21, 1944. An idea for saving fuel-cell 
fabric in the production of bullet-sealing 
gasoline tanks for the B-29 and other 
planes. 


North American Skywriter, July 28, 
1944. (1) Improving the design of cir- 
cular saws, thereby increasing cutting 
efficiency; (2) a way to rework the 
pierce and blank die to eliminate one 
operation for the hydraulic press; (3) 
a multiple tool holder for forming tools 
for the turret lathe; (4) an aligning 
device for use in installing cockpit seats 
in fighter planes; (5) introducing the 
use of Cerrobend for molded jigs to 
facilitate the stamping of airplane cast- 
ings and parts. 

The Chance Vought News, July 27, 
1944. (1) Revised method for handling 
bar stock by inspecting it for imperfec- 
tions before processing, thereby elim- 
inating waste and saving time and 
money. (2) Design of a large counter- 
bore with a small taper to fit the ma- 
chine used in the first drilling operation 
on the main beam web, thereby bring- 
ing the drill closer and more firmly to 
the work. (3) Arrangements for keep- 


WARTIME CLEANING 


Uniform Welds Assured By 
New Oakite Technique 


To get the uniform welds you desire, use this new 
successful Oakite technique for preparing alumi- 
num surfaces prior to spot welding: 
pre-cleaning use Oakite Composition No. 61 for 
thoroughly removing tenacious identification inks 
and paints without hand scrubbing. THEN, for the 
de-oxidizing process use Oakite Compound No. 
85 at ROOM TEMPERATURE which SAFELY, speedi- 
ly removes oxide film... leaves surfaces in excel- 
lent condition for welding. Data FREE! vas 


FIRST, in your 


OAKITE PRODUCTS, INC., 27 Thames St., New York 6,N.Y ree 


ne Comprising 59 Leading 
American Owned 


Technical Service Representatives Located in All ts 
Principal Cities of the United States and Canada 


AKITE 
ITE 
CLEANING 


ing the landing-gear retracting strut in 
a controlled path of operations during 
the hydraulic-pressure test, preventing 
damage caused by a loose strut. 


North American Aviation, Inc., Take- 
Off, August 4,. 1944. (1) Improved 
manufacturing procedure on the B-24 
fire-wall panel to save material and 
labor. The 20 parts of each fire wall 
which must be formed and punched 
with */s-in. holes are sheared to size and 
the holes are all punched at one time 
instead of singly, thus saving material 
and time. (2) A simple method of 
clearing drill-motor armatures before 
they are rewound. 


The Faircrafters, July 28, 1944. (1) 
Construction of a specially designed 
cabinet to be used in the final as- 
sembly department, where _ stencil 
and decal operations are performed, to 
save 21 man-hours per airplane. (2) 
A jig for drilling the end holes in all ma- 
jor control bellcranks, to be used after 
the bearings are riveted in, thereby 
eliminating rejections caused by varia- 
tions in length and degree of angle of 
arms. (3) An inexpensive furnace for 
melting aluminum used in casting Dura- 
mold dies and also for melting small 
quantities of aluminum required for 
machine repairs. (4) Suggestions for 
the use of aluminum castings for Dura- 
mold forms. (5) A measuring rod for 
determining the length of control rods. 


North Ameri-Kansan, July 28, 1944. 
(1) Means of eliminating radio noise in 
an SCR 522 radio; (2) an adjustable 
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welding clamp; (8) use of taleum 
powder to thicken bonding fluid; (4) 
a wire-threader device. 


The Northrop News, July 19, 1944. 
(1) Propeller-governor synchronization 
tools, to save approximately 6 hours of 
adjustment time per plane, also saving 
gasoline required for engine runs; (2) 
device for holding skins while being 
burred; (3) contour dies used in pneu- 
matic press; (4) jig for assembling 
seals; (5) valve-holding fixture and 
other special tools. 


North American Aviation, Inc., Take- 
Off, July 28, 1944. (1) Idea for attach- 
ing stainless-steel washers to the con- 
tactors on all spot-welders, to change 
the magnetic characteristics of contac- 
tor switches, thereby improving the 
operation and reducing repair time. (2) 
A method for punching a large number 
of holes in engine-cowling parts for the 
Mustang. 


GM Folks, July, 1944. (1) Recutting 
and redesigning old dies for piece-mark- 
ing operations, instead of discarding 
them. (2) Suggestion for saving 70 to 
100 autosyn housings per day. (9) 
Changing a burring job, increasing pro- 
duction 20 per cent. (4) A plate tor 
tapping threads in a housing. (9) 
Eliminating the tail stock by placing 4 
stop in the lathe collet. (6) A fixture 
to facilitate the alignment of a locomo- 
tive dynamic-grid motor and blower 
shaft, simplifying the operation and re- 
leasing a man for other duties. 
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These great ACTION sequences 


made with gun cameras! 


4) 

14. ; 

on In newsreels recently, you've probably seen plenty of movie sequences 
of showing Messerschmitts, or Zeros, being literally ‘blasted’ from the skies. 
ng These pictures were taken originally not to furnish you with entertain- 


ment; rather, to furnish our armed forces with indisputable proof of 
enemy planes destroyed! 


ng These pictures are taken with a very unusual type of 16 mm movie 
nd camera . . . known as the Fairchild GSAP. Mounted close to the plane’s 

guns, and to follow the bullets’ course, these cameras automatically 
ke- ‘grind’ while guns are firing, and stop only after the last bullet has 


*h- reached the target or the target area. 

You might well ask . . . “how can such a light, compact 16 mm camera 
wel operate so dependably in face of the incessant pounding and vibration 
he from engines and guns?” The answer, of course, lies in its unique design 
2) and in its precision manufacture. Designed in cooperation with U. S. 
Army and Navy experts, it is built to the same precise standards which 
have kept Fairchild constantly in the aerial camera lead. 


ne It's the kind of camera every movie owner some day hopes to own. 


- i 4 The Fairchild Gun Sight Aiming Point Camera is 
5 C A M A mounted close to the guns, to record action. 

is AND INSTRUMENT CORPORATION 

“ 88-06 VAN Wyck BouLEVARD, JAMAICA 1, N. Y. ° New York Office: 475 TENTH AVENUE, NEw York 18, N. Y. 


re- THE STORY OF AERIAL PHOTOGRAPHY IS THE STORY OF FAIRCHILD CAMERAS 
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This Peace Talk 


Makes Sense 


Ms 
You don’t have to translate the language © way. The Bonds you buy help build 
of a Mustang’s 50 calibre guns or the 75 these fast-talking planes. The waste fat 


millimeter cannon talk of a Mitchell you collect helps arm them. Waste paper 


bomber. The Japs already understand. helps ship them, and gasoline flies 
So do the Nazis. So let’s keep talking. them. Wouldn’t you like to say a few 
You bet you can help! Think of it this words of this kind of ‘“‘peace talk,” too? 


\ 


FULL-VISION COCKPIT ENCLOSURE 


BULLET-PROOF ARMOR 
a 


\ North American P-51 Mustang Fighter 
ni 1520 H. P. SUPERCHARGED ENGINE 


REVOLUTIONARY SUPER-SPEED WING 


SELF-SEALING GAS TANKS 


SIX 50-CAL. MACHINE GUNS, THREE IN EACH WING 


1000 LB. BOMB UNDER EACH WING 


THE MUSTANG IS A FIGHTER FROM THE GROUND UP! Speed: over 425 m.p.h. Ceiling: 40,000 feet Range: 2000 miles 


North American Aviation Sets the Pace 


PLANES THAT MAKE HEADLINES... fhe B-25 Mitchell bomber, AT-6 Texan combat 
trainer, P-51 Mustang fighter (A-36 fighter bomber), and the B-24 Liberator bom- 
ber North American Aviation, Inc. Member Aircraft War Production Council, Inc. 


Det 


Aeroqui] 
fittings ar 
low-pressu 
7Z-626a). 
replaced 
out special 
assembly 
individual 
stocking ¢ 
feature is 
is likely t 
tion and 
other part 

The des 
may be 
with a co 
hose witl 
sembly i 
fitting t 
torque. 
tightenin, 
future se! 
many tir 
tion, Jacl 


\ 


The \ 
welding 
and imp 
tack wel 
power st 

The r 
mountec 
well wit 
rise. T 
sides w 
bottom 
air. Tl 
ranged 
side by 
without 
bracket 
means 
they ar 

Curr 
speciall 
justed 
against 
various 
put cu 
sistors 
discont 

the op 

in posi 
Pan 
230-an 

40, an 

has a 

Currer 

possib 

The 
bratio 
are co 


= : 
indi 
Fy é = 
| = 
» 
_ 


Industry 


Detachable Hose Fitting 


Aeroquip detachable, re-usable hose 
fittings are now available for use with 
low-pressure hose (Specification AN- 
22-626a). Hose lines can be made up or 
replaced by untrained personnel with- 
out special tools. All parts of the fitting 
assembly are removable and re-usable 
individually, eliminating the need for 
stocking complete subassemblies. This 
feature is of importance because the nut 
is likely to be damaged during installa- 
tion and service more frequently than 
other parts of the fitting assembly. 

The design is so simple that the fitting 
may be assembled and disassembled 
with a common wrench by holding the 
hose with one hand. Making the as- 
sembly involves simply screwing the 
fitting together without regard for 
torque. The assembly requires no 
tightening, no adjusting, no continued 
future servicing. Fittings may be used 
many times over. Aeroquip Corpora- 
tion, Jackson, Mich. 


Welding-Control Panel 


The Wilson Type 30 special tack 
welding circuit-control panel is a new 
and improved circuit-control panel for 
tack welding with a constant-potential 
power supply. 

The resistors of Nichrome wire are 
mounted on insulators and are designed 
well within the permitted temperature 
rise. The housing has _ sheet-metal 
sides with expanded metal top and 
bottom to provide for full circulation of 
air. The mounting brackets are so ar- 
ranged that panels can be mounted 
side by side or one on top of another 
without restricting circulation. The 
brackets also provide a convenient 
means for carrying the panels when 
they are not used at fixed locations. 

Current values are controlled by 
specially designed contacts and are ad- 
justed by turning fiber handles tight 
against a copper bus bar to connect the 
various resistors into the circuit, out- 
put current being the sum of the re- 
sistors so connected. Resistors are 
disconnected by turning the handles in 
the opposite direction and locking them 
in position. 

Panels are available in 150-amp. and 
230-amp. sizes, having taps for 10, 20, 
40, and 80 amp. The 230-amp. panel 
lag an additional tap for 80 amp. 
Current adjustment on both units is 
possible in 10-amp. steps. 

The panel is designed so that cali- 
bration figures marked on the panels 
are correct when connected to a 65-volt 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements is 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


generator with 25-volts are and 5-volts 
drop in the welding head. The drop in 
the panel is 35 volts at rated current 
values. Air Reduction Company, New 
York. 


Visual Diameter Control for 
Grinding Operations 


An improved Pratt grinding gauge, 
which continuously measures the diam- 
eter of external cylindrical jobs while 
work is in progress, and automatically 
indicates the point at which the correct 
diameter is reached. 

The improved gauge is reported to 
also provide a continuous visible check 
on out-of-roundness and the amount of 
error. It is stated that perfect round- 
ness and accuracy of diameter within 
0.0001 in. can be maintained even by 
semiskilled operators. 

The gauge is adapted to both straight 


The Aeroquip detachable hose fitting. 
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and tapered work. A special feature is 
that work is also automatically meas- 
ured while stock is being removed, 
thereby saving the time of further cali- 
pering. At no stage of the operation need 
the machine be stopped for hand cali- 
pering. 

The.standard model measures diam- 
eters from 5/i5 in. to 27 in. Special 
gauges, such as those for side-wheel 
grinding, are made to meet individual 
requirements. American Diamond Tool 
& Gauge Company, Detroit. 


New Aircraft Heaters 


The series SRH aircraft heaters are 
reported to embody a new combustion 
process known as vapor entraining. 
This process uses a capillary vaporizing 
block in conjunction with preheated 
combustion air. To avoid lead-oxide 
formations and prolong life of burner 
parts, the flame is completely suspended. 
An unusually low-pressure drop permits 
efficient operation at low ram pressures. 
The flame is said to be so stable that its 
characteristics are the same regardless 
of the plane’s altitude or speed, and 
barometric compensation permits opera- 
tion up to 40,000 ft. 

Another feature of the SRH series is 
the use of multiple heat-exchanger com- 
partments giving the flame and hot 
gases a travel of four times the length 
of the exchanger. Capacities available 
are 100,000 and 50,000 B.t.u. per hr. 
Complete with all controls and acces- 
sories, the former weighs 24!/. lbs., the 
latter 16 lbs. 6 oz. Dimensions are 28 
by 9 in. and 27 by 7 in., respectively. 
Blowers can be supplied for ground 
operation. Anchor Post Fence Com- 
pany, Fluid Heat Division, Baltimore. 


Direct-Reading Magnetic Compass 

Type 2221 direct-reading magnetic 
direction indicator compass is particu- 
larly adapted to passenger and cargo 
planes, as well as to private aircraft. 
The azimuth pointer rotates in front 
of a fixed dial, and the settable course 
reference lines are intended to relieve 
pilot strain over long flights. This in- 
strument uses a standard 3'/,-in. lumi- 
nous dial, graduated every 2°, and com- 
bines a short time of swing or period 
with a low value of overswing and a high 
lateral dynamic stability. These char- 
acteristics are reported to result in 
quick response and high stability in 
rough air. 

The entire mechanism is permanently 
immersed in compass fluid to eliminate 
friction as much as possible. Wide- 
range temperature and magnetic com- 
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from WAR PAINT 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 


ERE is a war veteran back in 

“civvies”. It is the first of the 
Chicago and Southern Dixieliners 
released from Army transport service 
for return to commercial flying. 


A fast overhaul and reconversion 
... Now, this 2l-passenger Douglas 
airliner, soundproofed and lightened 
with a new fiberglass lining, is fur- 


to CIVVIES 


Released C&S Plane in background. Group (1. to R) R. L. “Doc? Anderson, Superintendent of Engineering C&S; Don Sprague 
Douglas Customer Service Manager; ‘Hap Anderson, Chief Pilot, C&S 3 J.M. Rogers, Vice Pres., Douglas Contract Administration. 


nishing increased transportation on 
Mississippi Valley air routes. 


Chicago and Southern’s fleet of 
Dixieliners (complete since release 
of planes in Army service), use Sin- 
clair Pennsylvania Motor Oil. They 
have been efficiently lubricated by 
Sinclair Pennsylvania for the past 
10 years. 
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The Anchor Post Fence Company’s SRH aircraft heater. 


flame and intercompartment pass. 


pensation are provided within the hous- 
ing, and each instrument is equipped 
with a nonmagnetic adjusting screw 
driver. Total weight of the instrument 
is1.1lbs. Autoflight Corporation, Bur- 
bank, Calif. 


Oversize 


Fatigue-Testing Machine 


The model SF-10 R rotating-beam 
fatigue-testing machine is designed to 
help ‘‘see around corners”’ in testing ma- 
terials. Its design is based on published 
reports of studies which indicate that 
specimens of 1 in. minimum diameter 
eliminate “‘size effect”’ in fatigue. 

It has a testing capacity from 0 to 
10,000 in.-lbs., adjustable by units of 
5in.-lbs. (bending moment) by position 
of the weight on the beam. Specimen 
length is adjustable from 3!/» in. to 9/5 
in. Baldwin Southwark Div., The 
Baldwin Locomotive Works, Philadel- 
phia. 


Compression-Yield Strength Jig 


The Montgomery-Templin jig pro- 
vides a convenient apparatus for mak- 
ing tests to determine compression- 
yield strength of aircraft sheet metal. 
With the new method, it is possible to 
test a single thickness of sheet in com- 
pression, supporting the sheet in the 
jig by a multiplicity of small rellers. 
The extensometers are attached to the 
edges of the sheet. The testing of the 
material in single-sheet form instead of 
packs simplifies the technique. The 
new jig is expected to offer possibilities 
in plastics as well as in metals. Bald- 
win Southwark Div., The Baltimore 
Locomotive Works, Philadelphia. 


Spitfire Mark XI 


Another version of the Vickers-Arm- 
strongs (Supermarine) Spitfire, desig- 
nated as the Spitfire PR Mark XI, is an 
all-metal, single-seat, low-wing mono- 
plane, powered by a Rolls-Royce Merlin 
61, 63, or 63A engine of over 1,650 hp. 

It is used for photographic reconnais- 
sance duties. It has a Rotol four-blade, 
constant-speed propeller. Later Mark 
XI Spitfires have a retractable tail- 


This cutaway view shows the 


The ventilating air moves from right to left. 


wheel unit, which is hydraulically oper- 
ated. There are two main fuel tanks 
in the fuselage and long-range tanks 
are fitted in the leading edges of the 
main planes. The cameras are fitted 
in the fuselage. Dimensions are: span, 
36 ft. 10 in.; length, 31 ft. 1/: in.; 
height (with tail up and one blade in the 
vertical position), 11 ft. 8 in. British 
Air Commission. 


Adjustable Hole Cutter 


An all-purpose adjustable hole-cut- 
ting tool is designed to cut smooth holes 
in wood, steel, brass, hard rubber, alu- 
minum, fiber, plastics, and other ma- 
terials. Two sizes are available, each 
equipped with an easily resharpened 
high-speed steel blade. One model cuts 
holes to any diameter from °/s in. to 
in. through in.-thickness. The 
other model covers all expansions from 
1 to 2'/. in. through thicknesses up to 
3/g in. The tools operate in light drill 
presses, portable drills, or breast drills, 
and are also available with square 
shanks for use in hand braces. 

The hole cutter consists of a drill that 
starts the hole and also serves as a pilot 
for the tool, a hardened body with a 
milled slot into which is set a specially 
ground high-speed steel tool bit, and a 
hardened and ground shank. Adjust- 
ment is obtained by loosening the hexa- 
gon bolt that holds a locking clip, and 
sliding the blade to the correct distance 
from the pilot. Thickness capacity of 
the tool varies with the type of material 
being worked. Metals up to °*/s-fn. 
thickness are cut quickly and smoothly. 
Wood, plastics, and compressed mate- 
rials may be cut to greater thicknesses, 
the thickness capacity in most instances 
being unlimited. Bruno Tools, Beverly 
Hills, Calif. 


Climb Milling with mage Carbide 


Blade Improves Finish 


By changing from conventional mill- 
ing with a multiblade, high-speed steel 
shell end mill to ‘‘climb cutting” with a 
sarbide fly-cutter, production on milling 
the lug shoulder of a forged Nichrome 
steel rocker to be used in aircraft en- 
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gines was increased from 30 to 110 
pieces per hr. and the finish on the 
work pieces was appreciably improved. 

In making the switch to carbides, an 
old multiblade, high-speed steel shell 
end mill 2'/, in. in diameter, which had 
previously been used at low cutting 
speed on this job, was converted into a 
fly-cutter by tipping it with a single 
blade of Carboloy grade No. 78-B. The 
tool had a 10° right-hand helix angle. 
The speed was increased to 550 surface 
ft. per min.; a feed of 7 in. per min. was 
used; and a maximum depth of cut of 
1/,; in. was taken. The cutter was fed 
across the work, which was held in a 
fixture. When the direction of rota- 
tion of the cutter was reversed to use 
“climb milling,” the finish obtained was 
materially improved. 

In addition to raising production 
more than 300 per cent, climb cutting 
with the carbide fly-cutter also gave an 
average of 1,500 pieces between tool 
grinds. Carboloy Company, Inec., De- 
troit. 


Air-Line Shop Performs Modification 


Work on B-29 


Practically all of the facilities of the 
Continental Air Lines, Inc., Denver 
modification center are now engaged in 
modifying the new Boeing B-29 Super- 
fortress. The Continental plant had 
been engaged in the modificatign of 
B-17 Flying Fortresses. More than 
2,000 of these bombers have been proc- 
essed since the air line began modifica- 
tion work on February 16, 1942. The 
change-over to the B-29 not only has 
been accomplished without shutdown, 
but the company completed its initial 
quota of the new bombers in late Feb- 
ruary, 1944, well within the time limit 
set. 

Modifications have been made_ to 
both combat and domestic aircraft, the 
latter being used in crew training by the 
Army Air Forces. The first of the B-29 
planes modified by Continental for com- 
bat saw action in the recent raids on the 
Japanese mainland. Continental Air 
Lines, Inc. 


Combination Grinder and Drill Press 


The Dalzen ‘‘2-in-1” is a single ma- 
chine designed to perform both center- 
lapping and drill-press operations. One 
simple adjustment, requiring only a few 
seconds, is all that is necessary to change 
over the “‘2-in-1”’ from center grinder to 
drill press or from drill press to center 
grinder. The operator has only to lift a 
pin and swing the center-grinder dresser 
in or out of position. 

The machine is portable, weighing 
only 165 lbs. Its height is 67 in. and its 
floor stand measures 15 in. by 21 in. 
The 10 in. by 10 in. work table is slotted 
for T-bolts. Standard length between 
centers is 39 in. but other lengths are 
available on request. 

The capacity of the drill press, which 
will drill to the center of a 13-in. circle, 
is !/2in. The dresser is adjustable from 
20° to 100°. The spindle rotates on two 
precision ball bearings, with a double 
bearing at the lower end to take thrust. 
The machine is shipped complete with 
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CAMBRIDGE, MASSACHUSETTS 


110-volt motor, V-belt drive, diamond, 
and 1'/,-in. lapping stone. Dalzen Tool 
& Manufacturing Company, Detroit. 


Tap Reconditioner 


The Model DTR-3 tap reconditioner 
has been transformed into a ‘‘4-in-1’’ 
machine by the addition of facilities for 
grinding the full length of the tap flutes. 
These supplement the machine’s orig- 
inal functions of chamfering, spiral 
pointing, and spiral-point polishing. 
Taps with 2, 3, 4, 5, or 6 flutes may be 
ground on one head. The entire flute- 
grinding and spiral-pointing unit is now 
of the sliding-table type. 

Another feature of the improved ma- 
chine is a new chamfering head that em- 
ploys ‘‘quick-change”’ type collet chucks 
for standard tap-shank sizes, thereby 
making possible still greater speed in the 
reconditioning of taps. These collet 
chucks are interchangeable between the 
chamfering unit of the reconditioner 
and the unit for flute grinding and spiral 
pointing, and are attached by means of 
a simple draw bar, thus eliminating the 
use of lock nuts on both heads. 

Capacities of both the tap-chamfering 
unit and the unit for flute grinding and 
spiral pointing have been increased. 
They will now accommodate collets 
from the smallest machine-screw size up 
to 1'/,-in. standard tap-shank size, in- 
cluding long-shank taps. 

The spindle head of the improved re- 
conditioner now accommodates inter- 
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MODEL 100V 
ALL AMERICAN VIBRATION 
FATIGUE TESTING MACHINE 


THE new Model 100V 
subjects parts or assem- 
blies up to 100 Ibs. in 
weight to exhaustive 
vibration fatigue tests. 
Drilled and tapped work 
table has 4-point sup- 
port and area of 15” x 
18”. Vibration mecha- 
nism runs in oil—no 
cooling devices required. 
Total displacement: 0” 
to .125” (adjustable). 
Frequency of 10 to 60 
cycles per second (600 
to 3600 vibrations per 
minute) is adjustable, 
and is recorded on electric tachometer. 
Capacity 23 g. Strength combined with precision for years of 
constant service. Send for Catalog “F'’ showing our complete line 
of automatic and manually controlled units. 


Model 100V in 

tatory of Carl 

Chicago, makers of 
n 


ALL AMERICAN 


Tool & Manufacturing Co. 
1014 Fullerton Ave., Chicago (/4) 


changeably a wide range of motor types 
for the various service voltages, phases, 
and frequencies required in the indus- 
try. A separate motor-driven unit 
with cone-shaped wheel mounted in the 
machine base for spiral-point polishing 
is furnished as a part of the standard 


the clearance of which is sealed by an 
“Q”-ring type gasket when the valve is 
closed. The sealing element is made 
from special freeze-resistant Neoprene 
of low Shore hardness to insure proper 
functioning between —65° and + 160°F. 
The Deutsch Company (formerly Amer- 


equipment. Included among the stand- 
ard accessories are a tap locator and 
three index dises for flute grinding and 
spiral pointing, which accommodate 
from 2 to 6 flutes 

Internally wired and terminating in 
a line switch at the base, the '/2-hp. 
spindle motor is controlled by a manual 
switch that is located in the base of the 
machine. Standard motors are 220 or 
440 volt, three-phase, or 110 volt, 
single-phase, for either 25- or 60-cycle 
service. Detroit Tap & Tool Company, 
Detroit. 


Low-Pressure Oxygen Check Valves 

Offered by. the manufacturer as con- 
forming to the requirements set forth 
in specification AN-V-15, a new series 
of low-pressure oxygen check valves of- 
fers numerous improvements. 

One feature of these new valves is the 
poppet. It is intended to eliminate 
excessive squeezing of the sealing ele- 
ment and remove the possibility of the 
gasket tearing loose or cutting through 
and being lost in the line. 

The internal construction incorpo- 
rates the “O’-ring sealing principle. 
The valve operates as a sleeve valve, 


ican Screw Products), Los Angeles. 


Reconversion of Transports for 
Commercial Use 


Reconversion of DC-3 transports, re- 
leased from war service by the Army to 
supplement air-line fleets in handling 
an unprecedented volume of domestic 
traffic, is now under way. Among the 
first craft restored to prewar specifica- 
tions and travel elegance was a Delta 
Air Lines transport and a former liner 
contributed to the war effort by Chicago 
and Southern Air Lines. Other recon- 
versions are to follow in short order an- 
ticipating the day when it may be pos- 
sible for the military authorities to relax 
travel priorities in this country. Ac- 
cording to Washington-announcements, 
an estimated 100 of these Douglas 
transports will be returned to domestic 
operators by fall. 

It is expected that most of these DC- 
3’s will be reconverted by the Douglas 
Aircraft Company. However, some 
air lines with sufficient shop facilities 
and personnel will do their own work, 
with parts and material supplied by the 
manufacturer. At one of the Douglas 
plants a reconversion assembly line has 
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The dependable Delco electric motors that 
drive varied accessories in fighter and bomber 
planes pack a lot of power for their size and 
weight. Highly efficient designs, coupled with 
very accurate machining of parts, have cut 
down motor mass without sacrificing motor 
performance. 

To the men who fly military planes, this re- 
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duced weight is translated into terms of in- 
creased armor, armament or range. Delco 
motors for fuel pumps, machine gun mounts, 
air pumps, windshield wipers, defroster fans 
and instruments are making their contribu- 
tion to the effectiveness of American air- 
craft. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 


DELCO MOTORS 


DELCO PRODUCTS pwision or GENERAL MOTORS 


157 
| 
‘Ss 
in 
18 
le 
ne 
er 
4 
L 
to 
| Cc 
e 
e 


158 AERONAUTICAL 


Breathe 


AiResearch Pressurized Cabin 
Controls make it possible. They promise 
a new kind of air travel postwar 


© CARRY heavier bomb loads faster and farther 

than ever before, the giant Superfortress flies the 
substratosphere route! Away up there—30,000 feet 
or more—where air is much too thin to sustain life 
without the aid of oxygen masks. 


It was too thin. /t isn’t any more inside the Boeing 
B-29 Superfortress. In its pressurized cabin. 
Aikesearch controls constantly keep the air pressure 
at a safe “low altitude.” And at the same time these 
controls maintain a comfortable flow of fresh air 
through the cabin. 

Here men can live and breathe as at home, without 
oxygen masks or heavy, cumbersome clothing...with- 
out nausea or dizziness however high they fly. 

AiResearch engineers worked long and closely 
with Boeing and the Army Air Forces to perfect the 
pressurized cabin. You'll hear more about this mir- 
acle of air control. A military achievement vital now, 
it will help make possible faster, smoother planes to 
speed postwar air travelers through the upper air in 
undreamed-of comfort. AiResearch Manufacturing 
Company, Los Angeles and Phoenix. 


iResearch 


DIVISION OF 
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THE GARRETT CORPORATION 
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B-29 Crews Above 30,000 Feet 


without oxygen masks 


40,000 FT. 


81% LESS OXYGEN 
THAN AT SEA LEVEL 


230.000 Fle 


70% LESS OXYGEN © 
THAN AT SEA LEVEL 


54% LESS OXYGEN 
THAN AT SEA LEVEL 


10,000 FT. 


31% LESS OXYGEN 
THAN AT SEA LEVEL 


Superfortresses carry AiResearch Cabin Pressure 
Regulating Systems © Engine Oil Cooling Systems 
Engine Air Intercooling Systems «© Supercharger 
Aftercooling Systems ° Automatic Exit Flop 
Control Systems © Temperature Contro! Systems 
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been set up to handle the program, 
which is part of the Government’s plan 
to cushion the employment slack oc- 
easioned by curtailment of bomber con- 
tracts. 

Reconversion to air-line specifica- 
tions will include shifting or installing 
of bulkheads, installation of lightweight 
honeycomb floors, rework of heating 
and ventilating equipment, replacing of 
cushioned seats, handrails, hatracks, 
soundproofings, interior linings, and on 
some models changes in the main en- 
trance door and windows. In addition, 
where the work is done by Douglas, the 
reconversion will include latest engi- 
neering changes to make the plane air- 
worthy in compliance with the C.A.A. 
approval and air-line specifications as 
passenger carriers. 

In cases where former air liners have 
been lost or have seen such military 
service as to make their reconversion 
impractical, they will be replaced by 
newer C-47’s to be adapted for civilian 
use. It is estimated that it will take 
from 4 to 6 weeks to reconvert each re- 
turning DC-3. With the arrival of ad- 
ditional planes from Army service, and 
the installation of production equip- 
ment to handle these reconversions, the 
time per unit will be materially reduced. 
Douglas Aircraft Company, Inc. 


Small Capacitor Motor 


Type J-70, '/s-hp. capacitor motor is 
offered for powering small control de- 
vices of all types and for driving blowers 
in high ambient temperatures. Rated 
at '/s hp. for use on alternating current 
of 160 cycles, 115 volts, single-phase, the 
motor operates at 3,400 r.p.m. Its di- 
ameter is 35/1. in., overall length is 3'/s 
in., shaft diameter is °/,5 in., and the 
weight is 3 lbs. 

The motor can also be supplied with 
arating of '/2; hp. and can be wound for 
two- or three-phase power, or furnished 
for 400-cycle applications at higher 
speeds and ratings. Eastern Air Devices, 
Inc., Brooklyn. 


New Lightweight Magneto 

The new Edison SF9LD-1 aircraft 
magneto is reported to be more than 6 
lbs. lighter than others of the same ca- 
pacity. Itis installed as standard equip- 
ment on the Wildcat fighter as built by 
Eastern Aircraft Division of General 
Motors, the Douglas Dauntless, the 
Curtiss Scout, and the Grumman and 
Columbia amphibians. Experimenta- 
tion and research have made it possible 
to limit the weight of this instrument to 
approximately 9 lbs. without sacrificing 
any of the electrical output, mechani- 
cal strength, or all-round efficiency ex- 
pected of magnetos designed for this 
class of service. This was accomplished 
without the use of any light metals other 
than aluminum. 

rhe Edison aircraft magneto is of the 
rotating-magnet type. The roto car- 
nes two laminated segments of soft 
Iron placed over semicircular cast Al- 
mco magnets which are permanently 
polarized. The rotation of the two-pole 
rotor serves to direct the flux through 
the wide sections of the laminated pole 
pleces extending into the rotor tunnel, 


FROM THE INDUSTRY 


Rear view of the Edison-Spitdorf SF9LDI- 
magneto. 


while the opposite ends form the exten- 
sions for the stationary coil core which 
is mounted at right angles to the axis 
rotor. The makers state that this con- 
struction gives excellent sparking char- 
acteristics at low cranking speeds, to- 
gether with superior performance at 
high speeds. Elongated slots are pro- 
vided in the magneto flange for adjust- 
ment of the timing. The Edison mag- 
neto is designed to be capable of produc- 
ing a potential of double the rate of 
2,000 to 8,000 volts needed for ordinary 
operation whenever necessary, with no 
strain or injury to the high-tension 
parts. No secondary condenser is used. 

In order to provide compactness and 
accessibility the rotor is carried verti- 
cally on ball bearings. The lower end of 
the rotor shaft is serrated, over which is 
fitted the spiral-bevel pinion which is 
driven by its mating gear located on the 
magneto drive shaft, at the ratio of 1 to 
2. The drive shaft carries the usual 17- 
tooth drive coupling member which is 
internally serrated and fitted over a 
similarly serrated portion of the mag- 
neto drive shaft. These parts have 45 
serrations, which in combination with 
the 17 teeth of the coupling member per- 
mit drive coupling adjustments as fine 
as 2°, Thomas A. Edison, Inc., West 
Orange, N.J. 


Tropical Problems in Aerial-Camera 
Maintenance 


Corrosion- and rust-preventive fin- 
ishes are now provided on nearly all 
metal parts of aerial cameras as the re- 
sult of long research into tropical fungus 
and moisture conditions. 

The aerial cameras, as a general rule, 
are large, heavy machines weighing 
approximately 60 to 70 lbs. They are 
constructed mainly of aluminum and 
magnesium, with the small, critical in- 
side mechanical parts composed of steel. 
The cameras are electrically operated so 
that they wind and trip automatically, 
and are constructed to hold large rolls of 
film, sufficient for several hundred ex- 
posures. Lenses are large and heavy, 
and in many cases are cemented to- 
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gether with balsam or methacrylate ce- 
ment. Certain models incorporate elec- 
trical heating elements consisting of ex- 
tremely fine resistance wires that carry 
the electric current to heat the equip- 
ment at high altitudes and low tempera- 
tures. Electrically heated cameras have 
insulated linings of cork and tin foil to 
help retain the heat. A photo cell unit 
is used with one model to control the 
shutter trip action. 

The consistently high humidity and 
heat of the tropics causes the surfaces of 
the aluminum and magnesium castings, 
when not protected by anodizing or spe- 
cial paint, to corrode readily unless the 
surfaces are cleaned often. This corro- 
sion takes the form of greenish residue 
which gradually pits the surface of the 
metal. 

Because some of the units, notably 
the shutter and magazine drive mech- 
anisms, are covered and are fairly 
airtight, condensation forms on the in- 
side of the housing when the cameras are 
taken to high altitudes, thus causing the 
steel inside parts to rust. 

If cameras are left on the ground for a 
period, the humid, warm air gradually 
seeps into the shutter and drive hous- 
ings, and is carried aloft with the cam- 
era on high-altitude missions. The 
rapid change to low temperature and 
low humidity causes condensation when 
the cold air comes in contact with the 
warm, moist air in the units, and mois- 
ture forms on the steel inside parts. 
The rust caused by this condensation 
usually goes undetected until a break- 
down occurs, because ordinarily the 
housing covers could not be removed. 

In order to keep the cameras in the 
field in proper condition at the outset of 
the war, the Fairchild company set-up a 
comprehensive service department, with 
camera technicians stationed in every 
battle area and with every photo recon- 
naissance squadron, instructing the 
men in methods of combating moisture 
ani fungus, In addition, the service- 
men provided cameras with cork linings 
and removed the insulation. 

As a result of their work, the service- 
men formulated remedies. One of the 
best solutions to the moisture problem 
was found to be the hot room or hot 
locker for storing the equipment. All 
through the tropical areas of the world 
the servicemen have constructed small 
buildings of light board, and installed 
rows of electric light bulbs or some type 
of electric heaters in the rooms. The 
rooms are kept as airtight as possible, 
with a vent in the roof, and by holding 
the humidity at less than 40 per cent the 
corrosion, rust, and fungus are cut toa 
minimum. This procedure is highly 
recommended for the storage of any op- 
tical equipment in the tropics. 

On the basis of the field men’s re- 
ports, base plates ‘and heating surfaces 
of camera magazines, which used to be 
bare aluminum and magnesium, are 
now anodized and dichromated. Steel 
plates are cadrhiumplated wherever 
possible. Only the most critical heat- 
treated parts are not cadmium plated 
because of the impossibility of machin- 
ing them to proper tolerances when 
plated. These parts, however, are in 
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Solar | 
means ACCURACY 


When the Lockheed Constellation made its 
recent record flight across the country 
every second of the time every moving part 
depended on the accuracy of its manu- 
facture to keep going at its highest point 
of efficiency. And when, as in the illustra- 
tion above, a sister Constellation loads 100 * 
fully equipped American Soldiers for trans- 
port to the battle front, every moving part 
on that plane must function efficiently too, 
to within one '/,o00 part of an inch or less. 


Precision manufacture of airplane parts by 
Tel-Air means just what it says—our record * 
on the most rigid inspection by Army and 
Navy is 99%/100% acceptance. 


We understand specifications, we can quote 
intelligently and produce in quantity 
promptly—with uniform precision, toler- 
ance, concentricity and super accurate * 
drilling and finishing throughout 

If precision parts enter into your post war 
plans, remember-—Tel-Air parts do not fail 
Your own blue prints and specifications will 
have our immediate attention. 


THE TELEOPTIC COMPANY 


722 Marquette St. Racine, Wisconsin 


On the High 
In the Air it's n 2 ghway * 
Scl-air 
defeoptic 


The TE LEOPTIC Company 


722 MARQUETTE ST. RACINE, WISCONSIN 


the minority, and can be carefully 
watched for rust formation. : 

Tested glues are now being used jp 
place of the old animal glues, and heavy 
felt padding has been eliminated from 

carrying cases and trunks to prevent 
retention of moisture and the growth of 
fungus. Cork linings have been elimi- 
nated from heated cameras, and an outer 
jacket constructed of fiber glass, which 
has been tested for its fungus-resistant 
properties, has been substituted. Fair. 
child Camera and Instrument Corpora- 
tion, New York. 


Fine Adjustment Height Gauge 


Model 1492 fine-adjustment height 
gauge is furnished with the Testmaster 
indicator, a fine-adjustment bracket, 
and an 18-in. stand. The range of the 
indicator is 0.030 in. and it can be set at 
any angle or position. The bracket is 
spring-supported to prevent lost motion 
or backlash and it has a slide brake to 
prevent dropping it when unclamped. 
Two models of the Testmaster are of- 
fered, graduated for 0.001 in. or 0.0001 
in., and metric scales are available. The 
height gauge may be purchased without 
the Testmaster. The fine-adjustment 
bracket is also sold separately for use 
with any height gauge having an up- 
right measuring in. by '/; in. Fed- 
eral Products Corporation, Providence, 
R.I. 


Emulsifying Degreasant 

G-BEX 45-A is a new emulsifying 
degreasant which is reported to possess 
the unusual characteristic in that it 
gains in strength with dilution. De- 
spite its powerful detergent action, it 
will not corrode metals or harm the skin. 
The alkaline factor of this compound 
is pH-7 7 (neutral) and its flash point is 
150°F. 

It is recommended by the manufac- 
turer for cleaning, degreasing, and de- 
waxing of machines, motors, equipment, 
and parts that are being processed prior 
to finishing or assembling. It may be 
applied with a brush or spray gun. It 
may also be used in standard emulsion- 
degreasing tanks, either cold or heated. 
When the dirt, oil, and grease are thor- 
oughly saturated, they are removed by 
flushing or hosing with water. A trace 
of the residual compound minimizes the 
tendency to rust after the washing proc- 


| ess. 


The compound is packed in 7!/:- and 
50-gal. drums and is available in com- 


| mercial quantities in either concentrate 
| (45-A) or ready-to-use form (G-BEX 


Gaybex Corporation, Nutley, 
N.J. 


Smallest Six-Element Oscillograph 


An oscillograph believed to be little 
more than half the size and weight of 
any six-element unit ever before built 
was designed for tests on war devices. 
The unit can record simultaneously six 
different measurements—for example, 
the vibratory motion of stresses set up 
in such parts as struts during the flight 
of a plane, or current and voltage per 
formance of various types of electri¢ 
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When Materials and Manpower are Released 


POLLAK MANUFACTURING COMPANY 


Will be equipped to serve you with these Facilities 


| RESEARCH AND DEVELOPMENT NOW: | 
The Pollak Company maintains an ex- 
perienced and versatile technical staff for 
research, development and designing of 
|_ products and for manufacturing methods._| 


Blanking, Stamping, Drawing operations 
ranging from very small precision work to 
medium heavy work. Maximum depth of 
draw, 1114’; maximum diameter of shallow 
stamping, about 45’. Materials worked: 
carbon steel, stainless steel, brass, bronze, 
monel metal, inconel, aluminum and strong 
aluminum alloys. 


Sheet Metal Fabricating from the lightest 
to 14” in steel and 14” in aluminun, in- 
cluding tanks and process vessels of all the 


corrosion resistant metals. 


Welding and Brazing by oxy-acetylene, 
oxy-hydrogen and electric arc processes, 
specializing in the more difficult alloys. 


Electric Spot-Welding and Seam Welding, 
ranging from very light work to 14”’ material 


in steel and to 4” material in aluminum. 


Hand Screw Machine Work from the small- 
est to 314”’ diameter bar. 


Multi-spindle Automatic Screw Machine 
Work from thesmallest to 254’’ diameter bar. 


Lathe, Milling Machine and Drill-Press Work 
in capacity required to balance other de- 
partments. In addition to the normal general 
purpose equipment, the company designs 
and builds special manufacturing equipment 
when justified by production requirements. 


Electrical Coil Windings of various kinds 
ranging from small to medium size. 


Mechanical and Electrical Assembly ranging 
from very small precision work to medium 
heavy. (About one ton per unit is the heavi- 
est ordinarily desired.) 


* * * 
Inspection Standards: 


Quality of all manufacturing operations is 
controlled by an adequate and well equipped 
Inspection Department. 


fully staffed engineering development and post-war planning departments are at your service. They 
will work with your sales and engineering groups now to help plan your future production at your request. 


{om FULLY EQUIPPED PLANTS with over 4500 employees cre now serving our Armed Services. I 


|POLLAK 
PRECISION 
PRODUCTS 


The original Army-Navy “E” 
award to this company bas 
been renewed four times. Each 
of the four stars on this flag 
symbolizes six months of exact- 
ing service to our Armed Forces. 


POLLAK MANUFACTURING COMPANY 


541 Devon Street, Arlington, N. J. 
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equipment. It is also adapted for mak- 
ing electrical and mechanical tests on 
ships, in power systems, and in indus- 
try. 

Zach of the six circuits to be measured 
enters at the right where its characteris- 
tics are translated into six different 
beams of light. Each beam registers as 
a thin line on the photographic paper 
rolled up at the left, thus forming a 
permanent, composite record. General 
Electric Company. 


Umbrella-Type Assembly Bench 


The use of a new umbrella-type 
bench, supported by centrally located 
legs instead of the usual two outside legs 
placed at regular intervals along the 
conventional type bench, has resulted 
in a 30 per cent improvement in the 
utilization of working space at assembly 
and testing benches. Operators may 
now be placed anywhere along the 
benches with no interference from legs 
that were formerly in the way. 

The benches are 2 ft. 8 in. high, 22 in. 
wide, and are constructed entirely of 
metal with Masonite coverings over the 
sheet-steel tops. The legs, cut from 3- 
in. standard channel steel, are each 
welded to a 4 by 16-in. base and sup- 
ported by a 4 by 10-in. upright angle cut 
from */s-in_ steel plates. Two holes are 
drilled in each base to accommodate 
floor bolts. The legs are welded to the 
table top and supported by means of 
two '/4 by 1'/, by S8-in. iron straps. 

The elimination of half the legs and 
stringers required for the old-type 
benches, and the reduction in the width 
of the top, has reduced the cost consid- 
erably because only about half the metal 
is used. The labor cost also has been 
reduced since there is less welding, cut- 
ting, and bending to be done, and it is of 
a simpler nature. In addition, it is 
much easier to keep the area around 
the benches clean. 

The 22-in. table-top width may seem 
quite small but there is sufficient space 
for the necessary tools and equipment 
without crowding the working area. 
There is, however, no excess space for the 
accumulation of unnecessary boxes, 
lockers, defective parts, and other arti- 
cles that decrease working efficiency, 
waste valuable space, and add to a 
generally untidy appearance. General 
Electric Company. 


Portable Radio Tower 


The Bantam King is a _ portable 
square steel tower for radio and other 
uses, made up of uniform sections, that 
ean be erected without the need for 
skilled riggers. 

It is available in heights of 30, 50, and 
100 ft., or intermediate multiples of six 
ft. The sections are 4 ft. square and 6 
ft. in height. One side of a 6-ft. section 
consisting of two posts, one horizontal 
channel, and two diagonal flats is as- 
sembled on the ground and lifted to the 
proper height. This one side of a sec- 
tion weighs only 28 lbs. and the entire 
6-ft.-square section totals 112 lbs. 

After setting the four corner base 
plates, the first sectional unit is fastened 
to the base with three bolts at each cor- 
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ner post. Adjustment of these bolts 
provides an accurate starting level. This 
accomplished, a similar process of con- 
struction is repeated for each section 
until completed. The 30-ft. tower can 
be erected by three men in 2 hours. Re- 
gardless of the height of the tower, all 
the channels and flats are identical and 
interchangeable. The posts are identi- 
cal and each post is inserted in the upper 
end of the post below. It is not neces- 
sary to bolt the posts together. The 
connection is complete after the diago- 
nal bracing is bolted in place, which is 
secured at one end to the top of the up- 
per post and at the other end to the top 
of the lower post on the opposite side. 
A gusset plate acts as a connection for 
the horizontal channel, the diagonal 
bracing above, and the diagonal bracing 
below. All posts are sealed with a flat 
washer at both ends so that there is a 
direct bearing at this point of contact. 
No rivets are used. The tower is of all- 
welded construction except for the 
bolts used to make the field connections. 
On each 6-ft. section there are 24 con- 
nections. 

- The tower was designed for a vertical 
load of 500 lbs. and a horizontal load of 
of 420 lbs., concentrated at a point 6 ft. 
above the top of the tower, in addition 
to a wind velocity of 100 m.p.h. When 
tested with these loads, the deflection 
at the top of the tower was less than 1 in. 

The tower supports a 4 by &-ft. plat- 
form of 1'/,- in. wood planks enclosed by 
a railing 3 ft. in height. One of the hori- 
zontal members is hinged and forms a 
gate for access to the platform. The 
30-ft. tower, exclusive of base, ladders, 
platform, boon nch, ete., weighs only 
596 Ibs. and occupies a shipping space of 
only 8 cu.ft Under the same condi- 
tions the 50-ft. tower weighs 998 Ibs. 
and occupies 14 cu.ft. A 100-ft. tower 
would weigh 2,154 lbs. and oceupy 30 
cu.ft. A winch and boom are included 
in the accessories, making it possible to 
lift apparatus weighing as much as 500 
lbs. to the platform. The curved-neck 
boom is attached to the top 6-ft. section, 
extending 8 ft. above the top of the 
platform. A worm-geared winch with 
cable is attached to the boom. When 
apparatus is raised to the proper height, 
the boom is rotated 180°, placing the ap- 
paratus directly above the platform. 
Harco Steel Construction Company, 
Inc., Elizabeth, N.J. 


Portable Aircraft Heater 


A portable, lightweight heater of high 
capacity, developed with the coopera- 
tion of the Navy Bureau of Aeronautics 
and the Army Air Forces Matériel Com- 
mand, has an output of 275,000 mini- 
mum to 300,000 maximum B.t.u. per 
hour. It burns either high-octane gaso- 
line or fuel oil and has automatic elec- 
tric ignition. 

Operation is by a lightweight. gasoline 
engine running in a compartment that 
may be closed as. desired, with control- 
lable heat directed to carburetor and 
cranckease to assure uninterrupted oper- 
ation even under extreme conditions. 
Should an emergency change of power 
plants be required during critical air- 
craft-heating operations, the entire 
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power plant may be removed by one 
man in 30 sec., and another installed jp 
less than 2 min. No wrenches are re. 
quired for this change because the heater 
has a quickly detachable, multiple fuel. 
line joint, and hand-operated bed 
clamps. The entire unit is enclosed ing 
stormproof, insulated jacket and jg 
mounted on rubber-tired wheels. The 
wheels are instantly retractable or may 
be removed in 10 see. The bottom has 
sled runners for easy passage over ice, 
snow, or soft ground. Another feature 
is a rack at the top for quick storage of 
ducts. 

When changing from one aircraft to 
another during preflight heating opera- 
tions, the ducts may be folded back into 
the rack without disconnecting them 
from the heater, facilitating transfer 
from one aircraft to the next. Two 12- 
in. ducts may be fitted, or six 6-in. ducts 
as required. Generation of heat is by 
the indirect method, therefore it is non- 
toxic, making the unit suitable for a 
variety of other uses, such as heating of 
large aircraft cabins prior to flight, air- 
craft tents during servicing operations, 
troop barracks, field offices, and for dry- 
ing operations in parachute packing, 
etc. -Harvey-Whipple, Inc., Spring- 
field, Mass. 


Grooving and Cutoff Tools 


Grooving tools of Haynes Stellite 
cobalt-base alloy are finish-ground and 
lapped to specified tolerances. Cutoff 
tools are ground to size but not lapped 
unless specified by purchaser. Both 
types of tools may be obtained in either 
98M2 or Star J-Metal alloy, with 98M2 
especially recommended by the makers 
for steel. 

Grooving tools are furnished in three 
types—plain, channel, and I-beam— 
for grooving operations on cast iron, 
aluminum, brass, bronze, and_ steel. 
The side lands are lapped to give maxi- 
mum tool life. To resharpen these tools 
it is necessary only to grind the cutting 
end, maintaining the front clearance 
angle. 

Cutoff tools are made in two styles, 
identified as Style 1 and Style 2. Both 
styles are of the double-bevel type, the 
tapered sides providing side cutting 
clearances. A 6° angle is incorporated 
in the top and bottom edge of Style 2 
to make it adaptable to certain cutoff- 
tool holders. Both styles are suitable 
for cutoff operations on _ tubing, 
cylinders, or hollow forgings of iron, 
brass, bronze, aluminum, and some 
types of steel. Haynes Stellite Com- 
pany, Kokomo, Ind., a unit of Union 
Carbide and Carbon Corporation. 


High-Lift Truck for Cargo Loading 


By borrowing ideas from familiar 
civilian sources and redesigning them 
for Army Air Forces’ use, the Engi- 
neering Division’s Equipment Labora- 
tory at the Matériel Command, Wright 
Field, has developed a piece of all- 
borne equipment that has solved the 
Army Air Forces’ cargo-loading prob- 
lem. It is a kit that gives a standard 
Army truck a high-lift body, elevated by 


scissors mechanism. 
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THE SKYFREIGHTER WEIGHS IN! 


ela addition to American Airlines Flag- From July, 1941 to June, 1944 the average 
ship Fleet is the Skyfreighter, carrying a useful load carried by American Airlines Flag: 
useful load of 8826 pounds over American’s — ships has increased more than 50%. This extra 
transcontinental route. load, made up of passengers and cargo, means 

The Skyfreighters are among the twenty-five extra work for tires. It makes tire quality and | gepyice 
planes now being returned to American Airlines _ tire care more important than ever. espe 
by the Army and are actually the Flagship Sky- and report 
sleepers which the Army took over in the spring fh; 
of 1942. They have been put through a complete 
conversion program by American to provide 
facilities best adapted to carrying cargo based 
upon American’s long experience as an air cargo 
carrier. 

Here a Skyfreighter is officially weighed-in 
before she starts on her maiden flight. With scales 
under each of the landing wheels and another at 
the point from which the ship is suspended, the 
job is done quickly and easily. Regular weighing 


BY READING THE WEIGHTS recorded under each land. 
is important because airplanes, too, grow heavier _ ing wheel and at the point of suspension, the total is quickly 


calculated. With every ounce of pay load needed for wartime 
as they grow older. cargo, accurate weighing is more than ever necessary 
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HOW AMERICAN AIRLINES CONSERVES TIRES 
WHILE ITS 90 PLANES DO THE WORK OF 82! 


IN JULY, 1941, American Airlines operated 82 planes, a daily 
average of 7 hours and 39 minutes. In June, 1944, the Flagship 
Fleet consisted of 50 planes, with each plane scheduled for 13 
hours active service every day. In 1941, the 82 planes turned in 


SERVICE INSPECTION ...Whenever a Flagship rolls up to 
an American Airlines Terminal, one of the regular procedures 
followed by the ground crew is to give the tires the “onc? over” 
and report any signs of trouble at once. 


( 


GENERAL INSPECTION... At general inspection, every Flag- 


ship is checked over to the last detail by expert mechanics skilled 
: each specialized operation. Wheels are removed and tires, 
takes and axles inspected. Where necessary, tires are removed 


605 hours of scheduled service. In 1944, the 50 planes worked 650 
hours. That’s one big reason why American has a maintenance 
department of over 3000 men and women...to keep the Flagship 
Fleet always at peak efficiency. 


LINE (OR BASE) INSPECTION... .Whenthe Flagshipreaches 
its final terminal for the day, radio equipment, fuel and oil are 
checked. Landing gear, fuel, hydraulic and electrical systems end 
other vital parts are inspected. 


and checked inside and out. Injured tires are returned to the 
manufacturer for repair. Smooth tires are returned for new treads. 
Under this carefully organized and rigidly supervised procedure 
tire failures at American are practically a thing of the past. 


RUBBER COMPANY ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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WITH FLAGSHIPS LANDING on an average of once every 
hour instead of once in two hours and with pay loads 50 
than in 1941, these U. S. Royal Airplane tires have a bi 
to do than ever before—and they are doing it! 


greater 
eger job 


OF A U.S. ROYAL 
on the Flagship Fleet 


Every tire that ever flew on an American Air- 
lines Flagship has its own life line or Tire Log 
filed away where it can be referred to instantly. 
From the day that a 17.00 x 16 U.S. Royal Air- 
plane tire is mounted on a Flagship until it is 
removed for recapping and finally discarded 
after having given its full service, the Mainte- 
nance Division of American Airlines keeps its 


life history hour by hour and plane by plane. 


As synthetic rubber airplane tires with bodies 
of rayon replace natural rubber tires, the back- 
log of test experience already accumulated by 
American and recorded on Tire Logs will be of 
vital importance to airplane tire manufacturers. 
Benefiting from data like this, U. S. Airplane 
Tire engineers are finding new and better meth- 
ods and materials to build lighter, stronger, 
safer tires. 


IN THE RECORD SECTION of Ameri- 
can’s Maintenance Department, every tire 
has its own Tire Log. From the ship’s log, 
the record clerk transposes each step in the 
tire’s life from original installation to final 
removal. 


SERVING THROUGH SCIENCE 


THIS IS THE LIFE LINE of a U.S. Royal 
that made better than 700 landings before 
it was sent to the “U.S.” Tire Factory at 
Detroit for recapping. If the tire body is 
still in good condition, a new tread will be 
applied and the tire put back in service. 


THERE is A TIRE LOG on file for « very 
tire that ever flew on an American Airlines 
Flagship. From these records, data are sup- 
plied to airplane tire makers helping them 
to design stronger airplane tires to carry 
the greater loads of today and tomorrow. 


TO SPEED THE VICTORY 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N. Y. 
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THE FUTURE IS OFTEN AS CLEAR AS A SUMMER NIGHT 


Facts show the Constellation to be a superior airplane. 

Its importance, however, derives more from its significant 
place in the history of flight. For there are rare moments 
when the ingenuity of the drafting boards and the skills of 
the benches combine perfectly, swiftly accelerating the 
steady pace of progress. And at these moments, the future 
becomes as clear and star-filled as a summer night—a future 
that in this instance pledges ever greater planes to come, 
ever wider horizons, and a true bond of understanding 
among the peoples of the earth. 


Highest speed of any transport 


Greatest rate of climb of any transport 
Largest load-carrying capacity of any transport 
Longest range of any transport 
And these performance factors make 


the Constellation the safest of any transport. 


FOR NEW WORLD STANDARDS IN AIR TRANSPORTATION 
LOOK TO LOCKHEED FOR LEADERSHIP 


Lockheed Aircraft Corporation, Burbank, California 
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~ ( COMPARATIVE BONDING QUALITIES OF RUBBER AND VARIOUS SYNTHETIC RUBBERS 


Materials | Natural Rubber | Reclaim Rubber Buna “S”’ Buna “‘N” Neoprene | Thiokol 
“Aluminum 2S and 3S Good Good Fair Good — Poor 
Black Iron Good Good Good Good “Good * 
Brass 70/30 or less Good Good Good Good Good Fair 
Bronze — Poor Poor Poor Poor Poor Poor 
Cadmium Plate Good Good Good Good Good * 
Cast Iron Good Good Good Good Good Fair 
Chromium Plate Fair Fair Fair Fair Fair Fair 

_ Copper Poor P Poor Poor | Poor 
Dow Metal Good Good Good Good Good Good 
Galvanized Iron Poor Poc Poor Fair Good . 
Lead Good Goed Good Good Good Good 
Stainless Steel Ke Fair Fair Fair Fair Fair Fair 
Steel Good Good Good Good Good Fair 
Carbon Good Good Good Good Good bd 
Wood Good Good Good Good Good ole 

~~ Celotex | Good Good Good | Good Good Good = 


NOTE: ORCO engineers are conducting additional tests on 
others is obtainable upon specific inquiry. 


these materials, Complete information on all materials listed and many 


In planning the design, construction and operat- 
ing efficiencies of machinery of all descriptions, 
where rubber and synthetic rubber must be 
bonded to metals and other materials, some- 
one has to KNOW the adhesion qualities of 
the specified materials. 


The above chart summarizes the results of exhaus- 
tive tests conducted by ORCO engineers on the 


bonding qualities of the indicated materials. 


Limitations of space make it impossible to list 
the multitude of materials on which factual 
information on adhesion qualities is available 


from ORCO engineers. 


This storehouse of accumulated experience is 
available to YOU. It is part of what we term 
"ORCO-OPERATION". 


THE RuBBER Company - Onso 


BRANCHES: DETROIT » NEW YORK + CHICAGO + INDIANAPOLIS » WASHINGTON - CLEVELAND 
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FROM THE INDUSTRY 


New Hi-Lift plane loader built for United Air Lines by The Heil Company lifts 3 tons of 
express smoothly to front cargo door level, drops its forward ramp, and is ready to load. 


The kit, which converts a standard 
Army 2'/s-ton, six by six truck into a 
high-lift truck, weighs only 1,600 lbs. 
and is designed to be shipped by air to 
advanced bases. Army trucks of this 
type are usually present at advanced 
air bases and with this kit can be con- 
verted into high-lift trucks by a normal 
crew in less than a day. The high-lift 
truck works like a coal truck, the body 
of which is lifted by scissor members. 

The high-lift truck kit, as it is re- 
ceived by A.A.F. mechanics, consists of 
a sub-frame with scissors-type lifting 
members, twin hydraulic hoists, pump 
and valve, power take-off and operating 
lever, pump-drive shaft with universal 
joints, valve-operating lever and con- 
necting rod, body attaching brackets, 
special cargo-loading tail-gate (which 
serves as a ramp), and_ telescoping 
floodlights with wiring. 

The high-lift cargo plane loader can 
operate in every type of terrain from 


mud and sand to ice and snow. It has’ 


loading space of 12 ft. by 7 ft., which in 
most cases allows it to carry a full plane 
load in one trip. It is rated at 5,000 lbs. 
with a 100 per cent overload factor. 
The two floodlights that fit on the rear 
corners of the high-lift body facilitate 
loading at night. The low position of 
this truck is 41/. ft. and the high posi- 
tion is 10 ft. The Heil Company, Mil- 
waukee, 


Synthetic Rubber Stock for Oil 
Resistance 

A new Buna N fuel-resistant stock 
(233-5), is reported to be able to retain 
4 tensile strength of over 1,000 lbs. per 
8q.in. and elongation of over 100 per 
cent after being subjected to aircraft 
engine oil at 300°F. for a period of 70 
ours. 

This Buna N stock was designed for 
oil seals, oil rings, and other applications 
requiring resistance to aromatic fuels. 


It is also stated that it remains flexible 
at —40°F. and has a very low com- 
pression set. Los Angeles Standard 
Rubber Company, Los Angeles. 


Plastic Junction Box 
A new type plastic electric junction 
box that is considerably lighter and 
easier to assemble and maintain than 
the standard boxes now in use has been 
developed and will soon make its ap- 
pearance in fortheoming Martin models. 
The new box reverses present practice 
by using a flat plate as the main section 
to which installations and wiring are 
attached, and a molded cover of Plexi- 
glas or some other transparent plastic. 
With the type of box now in use, all in- 
stallations are made in the box proper 
where they are far less accessible during 
assembly and maiytenance than on the 

new unobstructed flat surface. 
Another time-saving improvement 
made possible by the new design is the 


The Glenn L. Martin Company’s new-type 
plastic electric junction box. 
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sensitizing of the base plate and the 
reproduction thereon, by a photographic 
process, of the wire-flow diagram. This 
not only greatly simplifies drilling, 
assembly, and wiring of the boxes in the 
factory, but in addition provides a 
permanent record for the use of field 
service men. 

The design of the new box allows for 
the use of either a metal or laminated 
plastic base, depending on whether o1 
not ground studs are needed in the 
assembly. The transparent cover re- 
quires only a single, low-cost, cavity 
mold. The actual forming is done by air 
from a flat sheet heated to 380°F. 

The transparency of the cover adds 
still further to the time savings that the 
new-type box will make possible, both 
during manufacture and in the field. 
Today for example, with the old-type 
metal box now in use in the center-wing 
section of the PBM-3 Mariner, it is 
necessary to remove and replace the 
cover 23 times for visual inspections be- 
tween the original installation and the 
turning of the airplane over to ground 
test. This operation is repeated count- 
less additional times in the field, but 
with the transparent cover it can be 
eliminated. 

Savings of weight as well as of time 
with the new box will be considerable, 
ranging as high as 33 per cent per box 
depending on the type of box and the 
material from which the base is made. 
While present plans call for introducing 
the new design only in the radio direc- 
tion-finder junction box, the design is 
equally applicable to all other junction 
boxes in the airplane. In the case of a 
plane similar to the PBM-3 Mariner, 
which uses approximately 100 boxes in 
its various electrical systems, this would 
result in a net weight saving of 35 to 40 
lbs., as well as a marked reduction in 
material and manufacturing costs. 
Even greater savings are possible in 
larger airplanes such as the JRM-1 
Mars. The Glenn L. Martin Company. 


Mariners Converted for Transport 
Service 

The operational flexibility of the 
Martin PBM-3R Merchant Mariners 
used by Air Transport Squadron 8 is 
exemplified by their adaptability to 
combined passenger and cargo service. 
Several different interior arrangements 
have been tried experirfentally, with 
that now used for the run to Natal, 
Brazil, having either five or ten air-line 
type seats and 22 collapsible bucket 
seats that can be folded back to make 
room for cargo. All planes are equipped 
with galleys, and hot meals are served 
between Trinidad and Natal. 

The ratio of passengers to cargo de- 
pends on which type of service requires 
the space more urgently. As many as 
40 passengers can be carried between 
Patuxent, Maryland, and Bermuda, in 
addition to the crew of seven, but to date 
the record passenger load is 33. The 
average load on this run is more likely 
to consist of 5 passengers and 6,800 lbs. 
of mail and cargo. 

Just as the ratio of passengers to 
cargo can be varied to meet different 
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¥YDRAULIC 
SWIVELS 402 AIRCRAFT 


In the testing laboratory and 
in the air, CHIKSAN Ball 
Bearing Swivels are recog- 
nized for their smooth, easy 
turning with lowest torque 
. under all rated extremes 
of temperature and pressure. 


Efficient operation is assured 
by steel ball bearings and 
standard AN ‘winterized’ 
packing All radial and 
thrust loads are absorbed by 
the ball bearings. The pack- 
ing unit is self-adjusting. 


CHIKSAN’S low torque elim- 
inates heavy stresses on pipe 
lines and connections and 
keeps them from being forced 
out of alignment as movement 
takes place 


Chiksan Ball Bearing Swivels 
for Aircraft are built to AN 
Specifications and are cus- 
tom-built to manufacturer's 
and designer's designs. 
They are supplied with 
either AN or other special 
end connections. 


FOR ENGINEERING 
DATA ADDRESS 
DEPT. AER 


TOOL COMPANY 


BALL BEARING SWING JOINTS for ALL PURPOSES —_: 


BREA, CALIFORNIA 
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conditions, so the total pay load varies 
on different legs of the trip from a loy 
of 6,000 Ibs. on the Belem-Trinidad ry 
to a high of 9,000 Ibs. on the Trinidad. 
Georgetown run. This difference arises 
from the varying length of the run and 
the distance between emergency land- 
ing points. Safety is a paramount cop- 
sideration in the Squadron VR-S8 opera- 
tion, and sufficient fuel is carried at all 
times to permit single-engine operation 
from the midpoint of the flight. Hoy 
this has worked out is demonstrated by 
the fact that the squadron has ney 
lost a Mariner in three-quarters of g 
million miles of transport operation 
despite the fact that nine single-engin. 
approaches and landings have beep 
made since January 1. 

The PBM’s used by VR-S are all con- 
verted patrol bombers that saw many 
hours of combat and training service 
before being assigned to the squadron. 
Two of them were on patrol duty in the 
Carribbean and South Atlantic, another 
was a combat trainer at Banana River, 
and the three most recent acquisitions 
were returned by the R.A.F. under 
reverse Lend-Lease. 

The VR-8 Mariners have high stand- 
ards of economy as well as dependa- 
bility. Actual figures vary with the 
length of the trip, but operating at 55 
per cent of rated horsepower, ton-mile- 
per-gallon figures of better than 4.86 on 
shorter flights and 3.24 on long over- 
water trips, ton-mile-per-hour 
figures of 629 for shorter runs and 486 
for long flights, have been recorded. 

Air Transport Squadron &’s opera- 
tional training activities are not con- 
fined to its transport routes. Many 
hours of ground study and specialized 
flight training are put in at Patuxent, 
and crews from this squadron have 
ferried many Mariners to the Pacific. 
The Glenn L. Martin Company 


Modifications for Roll Forming 
Machine 


Modifications for the standard Farn- 
ham roll forming machine developed in 
the Tool Design Department of The 
Glenn L. Martin Company have not 
only tripled the productivity of this 
equipment used to produce cylindrical 
contours in heat-treated aluminum- 
alloy sheet, but in addition have re- 
duced scraps to zero and simplified the 
operation sufficiently to permit the use 
of semiskilled operators. 

There are three principal changes. 
Foot switches have been substituted for 
the old rope control to stop, start, and 
reverse the motor. A solenoid brake has 
been added to permit instantaneous 
stopping at any point. Remote salety- 
stop and lock-out buttons have been 
installed at convenient points over the 
length of the machine to permit its sale 
use by more than one operator. 

The foot switch is of an exclusive 
Martin design and is used in large 
quantities throughout the companys 
manufacturing operations. Its salient 
features are: (1) The operating pedal is 
very close to the floor level, permitting 
the operator to keep both feet firmly on 
the ground and operate the switch with 
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TEMPERATURE: 


...and how their embrittling effect on 


metal parts can be avoided 


Today, when choosing a metal for crit- 
ical aircraft applications, a new factor 
must be considered... 

The effects of intense cold on its 
properties. 

The most common trouble comes, of 
course, from brittleness. 

To avoid it, metals need high ductil- 
ity and toughness, not only at ground- 
level temperatures but in the sub-zero 
cold of the sub-stratosphere. 

As this ductility and toughness, in 
turn, must usually be coupled with 
other properties of strength, hardness, 
corrosion-resistance, etc., the problem 
tesolves itself into finding a material 
that combines all the desired properties. 

This is exactly the reason why the 
Inco Nickel Alloys are especially use- 
ful for parts to withstand sub-zero tem- 
peratures. In addition to their strength 
and resistance to corrosion, these met- 
als exhibit a unique and valuable char- 
acteristic: Instead of becoming brittle 
they retain their high toughness values 
as their strength and hardness increase. 

This is in marked contrast to the re- 
sults observed with many other engi- 


neering materials which, while retain- 


Mechanical Properties at Low Temperatures” 


Yield 
r longa 


ing reasonable tensile strength, grow 
increasingly brittle as the temperature 
drops. 
High Properties 
at Low Temperatures 

The tensile strength of the high-nickel 
alloys at normal temperatures, for in- 
stance, is equal or superior to that of 
many steels. This strength and hard- 
ness actually increase as the tempera- 
ture skids down into the sub-zero 
range. (See table below). 

The important factor of freedom 
from brittleness is illustrated by the 
results of Charpy impact tests. Here, 
the normally high impact strength of 
nickel at ordinary temperatures actual- 
ly increases an average of 10% at 

-110°F. Inconel loses slightly in duc- 
tility, but both Monel and “K” Monel 


PARTS FOR SPERRY HORIZON 
INSTRUMENT. Tough, | strong, 
non-magnetic “‘K’’ Monel assures 
accuracy...longer life. These parts 
are machined soft, then heat-treated 
for maximum strength and hardness. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


retain substantially the same high im- 


pact rating. 


Non-Magnetic Properties 


Three of the high-nickel alloys are non- 


magnetic at sub-zero temperatures. 


(See Table). 


Consideration of non-magnetic char- 


acteristics along with strength and duc- 
tility turns the spotlight immediately 


Magnetic Properties 


Summary of Effect of Low Tempevatures on 
Nickel and High-Nickel Alloys 


on “K” Monel. This alloy can be age-- 
hardened and will remain non-magnetic 

to as low as —150° F. Severe cold work 

and age hardening do not change its 

non-magnetic characteristics. 

A typical application is in the Sperry 
Horizon Instrument. Here the combined 
strength, ductility, corrosion-resistance 
and non-magnetic properties of “K” 
Monel single it out as the ideal mate- 


rial for long, accurate service. 


For further information regarding the 
properties and working of INCO Nickel 
Alloys, write for a copy of the booklet 
“Inco Nickel Alloys for the Aircraft 
Industry.” A copy is yours for the ask- 
ing. Address: 


» 


67 WALL ST., NEW YORK 5, N. Y. 


tions 
nce 
Permeability at 
Magnetic Transformation Room Temperature 
Temperature (Curie Point 
Material F 
at Permeability of H = 200 
1.02 max Oersted Oecrsted 
the “K* Mone 150 less than 1.02 1.0015 
Mone minus ) less than 1.02 1.005 
Inconel ninus 40 less than 1 02 1.00: 
Monel 110-140 25 1S 
Nicke 680 120 30 
Iron 141 5000 100 
Increase with Remain Unchanged Decrease with 
Derreasing with Decreasing Decreasing 
Tenjpera ure Temperature Temperature 
Tensile strength Length 
Yield strength 
Reduction of area 
Proportional limit Impact strength 
Tensile modulus 
Torsional modulus 
Brinell hardness 
Fatigue hfe (for a given load 
Elongation 
— 
— 
Hard- 
wteria Conditio perature a) Strength tior tion of | Rock 
t fTset pai in Area well 
percent | percent Cc * * * 
Cold-draw Roor 4,700 103,800 190 710 19 
Cold-dra 1 100.8 117.4 218 702 25 
Cold-drawe ”) 1 1 17.3 72.5 21 
Cold-dr 40K if 66.9 19 
Gold-draw 1 1 1 609 22 
Cold-draw R t 102, 70K 16.3 692 20 
Annealed Rae 13.800 73 641 82B 
Anneuled 1 1084 19 640 87B 
Anneale Roomt 6,204 ’ 64.4 82B 
Cold-drawnt | Roo 147-70 10K 0 493 31 
Cold-drawnt 154,900 163,900 512 
Cold-orawnt 147 400 151,900 73 493 32 
Cold-drawr 
age-hardened Roo 125,900 | 157,300 i 37.4 33 
Cold-drawn 
e age-hardened 110 134,600 171,550 17.3 411 36 | 
Cold-drawr 
age-hardened Roomt 1 80 157,350 148 37.2 33 
of Standards Report. June 14, 1937 
, ‘© and held at. —110° F. for several hours prior to testing at room temperature 
! reduction in cross-sectional area by cold drawing Po Po 
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STRUTHERS-DUNN 


INC. | 


3,288 


TYPES OF 


Each available in 
countless coil combinations 


1321 ARCH STREET, PHILADELPHIA 7, PA. 


DISTRICT ENGINEERING OFFICES: ATLANTA + BALTIMORE » BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND 
DALLAS + DENVER DETROIT HARTFORD INDIANAPOLIS - LOS ANGELES MINNEAPOLIS MONTREAL 
NEW YORK + PITTSBURGH - ST. LOUIS +» SAN FRANCISCO - SEATTLE + SYRACUSE + TORONTO + WASHINGTON 
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his toes. (2) The electrical mechanism 
consists merely of a standard micro- 
gwitch, inexpensive, easily replaceable, 
gecurate, and requiring low pressure 
and travel to operate. (3) All moving 
yarts of the switch are balanced dy- 
jamically so that sudden shocks or 
movements will not produce undesired 
operation. (4) All moving parts are 
supported on ball bearings to reduce fric- 
tion and wear. (5) The switch housing 
has an integral safety cover made of 
heavy gauge welded steel plate to pre- 
yent undesired or accidental operation, 
is extremely rugged, and will with- 
stand severe abuse. 

Since installation of the modifica- 
tions, no accidents have been reported 
onthe machines. Scrap losses have been 
reduced to zero because of the ease of 
accurate stopping; production speed 
has been increased to three times what 
it previously was; and the degree of 
skill required for the job has been sub- 
stantially reduced. The cost of the 
modifications is relatively low since all 
necessary parts are available in the 
average maintenance shop, and the in- 
stallation procedure requires four sim- 
ple steps. The Glenn L. Martin Com- 
pany. 


New Windows for the Mariner 


The “showcase” type of window is 
now being used for the pilot’s cabin of 
the PBM Mariner, to provide greater 
protection and ease of operation. The 
new installation, which replaces a two- 
panel device, consists of a single water- 
proof window that slides back and forth 
like the front of a showcase, in a track 
made up of two channel sections lined 
with Schlegel cloth. It requires a 
minimum number of operating and 
locking devices. 

The window is a sheet of glass with 
two vertical 0.0359-in. steel channel 
sections clamped fore and aft over thin 
layers of Everseal filler. The handle is 
a glass block, */, by by in., at- 
tached directly to the glass by a Vinyl 
adhesive. A small steel knob welded to 
the lower inside corner of the forward 
channel is provided to snap into a 
spring latch on the sill as the window is 
closed. The window is installed by 
sliding the panel into the horizontal 
track, then inserting strips of phenol- 
fiber filler and Schlegel cloth strip be- 
tween the window and the upper track 
channel to provide a firm seat. The 
filer strip and Schlegel cloth are se- 
cured with countersunk bolts. 

When closed and latched, the vertical 
channel sections of the window panel 
fit snugly against two or more strips of 
Schlegel cloth riveted to the frame. A 
tubber cushion attached to the vertical 
sill post. prevents injury to the glass 
handle when the window is opened all 


the way. The Glenn L. Martin Com- 
pany. 


Gunner-Training Stand with 
Instructor's Seat 


A new training stand that mounts a 
standard Martin electric turret and 
simulates many of the conditions expe- 


nenced in actual combat is now being 


FROM THE INDUSTRY 


used to train aerial gunners for the 
Army Air Forces. Originally developed 
at the request of Army engineers, the 
new stand was designed and approved 
and the first unit manufactured in the 
Martin Experimental Department was 
shipped to the Army within 6 weeks of 
the time the original inquiry was re- 
ceived. 

Mounting a standard turret, the new 
stand provides a seat and controls for 
an instructor whereby he is able to con- 
trol the movement both of a target air- 
plane swinging on a wire and the “bom- 
ber” on which the turret is supposedly 
mounted. In this way, it is possible for 
the instructor to provide every imagi- 
nable combination of attacking maneu- 
vers and evasive action while the gunner 
compensates for them through his con- 
trol of the turret. The Glenn L. Martin 
Company. 


Printer for Cellulose Numeral Tape 

Proper identification of the wires and 
tubes in modern airplanes has been 
greatly simplified by the development 
of a new machine for making cellulose 
numeral tape, the means of identifica- 
tion specified by the Army and Navy. 
With the new machine it is possible to 
print the tape as needed, thus removing 
the necessity for stocking large quanti- 
ties of tape. 

The tape printer itself consists of a 
keyed wooden take-up spool, two feed 
spools to hold transparent and white 
cellulose tape respectively, a printing 
roll with interchangeable hardened type 
permitting any number desired to be 
printed, and various guides and inking 
rolls. The entire device is powered by 
an air-driven motor and contained in a 
box 7!/. in. by 4in. by 15 in., with the 
feed and take-up spools mounted on the 
outside. 

The wooden take-up spool is placed 
on the drive shaft so that a key on the 
shaft fits into a hole in the spool. A 
small piece of metal (1/2 in. by '/; in. by 
1/,; in.) is fitted into a groove in the 
wooden spool to elevate the tape. There 
is a corresponding groove in the drive 
shaft. During operation of the ma- 
chine, the small metal piece elevating 
the tape rests against the drive shaft 
away from this groove and is slipped 
into the groove by spinning the spool on 
the shaft upon completion of the print- 
ing to permit easy removal of the spool 
of printed tape. 

One-half inch transparent acetate 
tape is mounted on one of the feed 
spools on an arm at the top left-hand 
corner of the box in such a way that the 
adhesive side faces to the operator’s 
right as the tape is pulled toward the 
drive shaft. As this clear tape is drawn 
toward the drive shaft, it passes down 
and to the right of two rollers which 
press it against the printing roller. 

One-half inch white celiulose tape is 
mounted on a spool on the right side of 
the box just above the center line so that 
the adhesive side is facing down as it is 
drawn toward the drive shaft. This 
tape is affixed to the top side of the 
take-up spool with the transparent tape, 
on the top of which the numbering is 
printed. 
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The printing mechanism consists of 
3 rollers—one of Micarta, one of rub- 
ber, and one roller holding the inter- 
changeable type. Ink is first placed on 
the Micarta roller with a small brush. 
This is then brought into contact with 
the rubber roller and rotated by hand a 
few times to spread the ink evenly. 
Then both rollers are moved against the 
number roll and the machine is ready to 
operate by pressing down a lever on the 
left-hand side of the box which starts the 
air motor. 

In operation the white tape backs up 
the numerals immediately after printing 
to prevent them from being smeared, 
while the key in the spool keeps the tape 
from being wound too tightly and allows 
it to contract with telescoping. About 
15 sec. are required to print and rewind 
a roll of tape 3 in. in diameter. A single 
machine is supplying all the tape needed 
by one department, while another ma- 
chine satisfies the demands of another 
plant. Twenty-one employees and 
supervisors representing all three shifts 
of the Army Division Electrical and 
Tubing Departments participated in the 
development of the Martin cellophane 
tape printer. The Glenn L. Martin 
Company. 


P-61 Black Widow 


Additional information has been re- 
leased about the P-61 Black Widow, 
which was designed specifically as a 
night fighter. It is as large as a medium 
bomber and heavier than a standard air 
transport, weighing more than 25,000 
lbs. It is powered by twin 2,000-hp. 
Pratt & Whitney engines with four- 
bladed Curtiss propellers. 

The plane is manned by a crew of 
either two or three. Its armament con- 
sists of 20-mm. cannon and 0.50-cal. 
machine guns. Although its fuel capa- 
city has not been revealed, it is stated 
that the P-61 has a greatly extended 
operational range. This enables the 
plane to cruise over enemy installations 
and airfields, and seek out hostile air- 
craft. 

While it is extremely fast, the Black 
Widow is reported to be able to throttle 
down to very low minimum speeds, con- 
tributing an important safety factor for 
landing at night or in heavy fogs on 
small landing strips. Northrop Air- 
craft, Ine. 


Practical Rehabilitation Work for 
Convalescent Soldiers 


A program of vocational rehabilita- 
tion has been established in the U.S. 
Army’s new Birmingham General Hos- 
pital at Van Nuys, Calif. Invalided 
soldiers are given the satisfaction and 
moral stimulus of doing important work 
on the home front by making parts for 
fighter planes. 

Primarily the program is designed to 
recondition men in the hospital for re- 
turn to active military duty, but for 
those men who cannot return to active 
duty it provides a means of becoming 
useful citizens. 

A shop has been installed in the hos- 
pital. It is operated by Northrop Air- 


Cannone Gualtiy adds plenty to our cost of 


manufacturing Cannon Plugs. We can’t hold to such high 
production standards without paying for it 

But what is it worth? 

When a set of flying instruments go dead in a soupy fog, 
when a motor konks out in a power dive, when a plane 
crashes with a loss of life—it’s worth a lot to ws to know that 
a Cannon Plug didn’t cause the trouble. 

And if such assurance is worth the extra time and better 
materials and added inspection cost to us how much more is it 


worth to the men directly involved? 
Battery Connector Bulletin 
lists a wide variety of Cannon 
reason for using Cannon Plugs exclusively. Connector types for battery 
. installation. Your copy free 
on request. Address Depart- 
ment A-105, Cannon Electric 
Development Co.,3209 Hum- 
# Street, Los Angeles 31, 


Caitornia., 


Your answer to that one is your best 


Type AA-BR Receptacle and AA-BP Plug provide eas) 


servicing of aircraft storage batteries 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Co., Ltd., Toronto, Canada 


REPRESENTATIVES IN PRINCIPAL CITIES CONSULT YOUR LOCAL TELEPHONE DIRECTORY 
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craft, Inc., and is basically no different 
from any other production department 
being fully equipped with machines 
tools, and all the things necessary in any 
light-metal shop. The parts on whieh 
these wounded soldiers are working 
are not practice parts, but actually go 
into fighter planes. These men are 
building, assembling, inspeeting 
parts for the Northrop P-61 Black 
Widow. Even bedridden patients, who 
cannot get down to the shop, are doing 
this work. In various wards, they are 
busy in bed, sorting, inspecting, or as. 
sembling small parts that are very im. 
portant in the building of the plane. 

At first the men receive a short pre. 
liminary training course—generally only 
a week—in the theory and handling of 
small tools. In the classes instructors 
teach shop nomenclature, use of hand 
and bench tools, identification of ma- 
terials, assembly methods, use of meas- 
uringinstruments, inspection procedures, 
etc. When the patient completes his 
training, he goes into the hospital pro 
duction shop where a foreman from the 
Northrop plant is in charge. The in- 
struction continues. In order to give 
the soldiers a clear idea of how their 
work will be utilized, groups of them 
regularly visit the Northrop plant to see 
the actual installation of the parts they 
have made in the fighter planes. Nor- 
throp Aircraft, Inc. 


Wind Tunnels Completed 

Covering 8 acres of ground, the 
world’s largest wind tunnel for full- 
scale airplane testing has been com- 
pleted at Moffett Field, Calif. It was 
built at a cost of $7,000,000. The strue- 
ture is 868 ft. in length, and has a ceiling 
height of 180 ft. Its width at one end 
is 399 ft., and 353 ft. at the other. Un- 
like the usual eylindrical-shaped wind 
tunnel, this new unit is box-shaped, 
with exterior bracing, leaving the in- 
terior unobstructed for air flow. 

Six 37-ton, 6,000-hp. Westinghouse 
motors produce the blast of air that 
sweeps through the tunnel, each motor 
driving a 6-bladed fan with a diameter 
approximately the height of the aver- 
age 4-story building. These motors 
send 24,000,000 cu.ft. of air through the 
tunnel’s 2,150 ft. of closed circuit at a 
rate of more than 200 m.p.h., around 
3,888 curved vanes at the four corners 
of the wind tunnel, which turn the air 
at right angles without turbulence 

The new tunnel is large enough for 
testing planes with wing spans up to 72 
ft., which includes all present pursuit 
und fighter types, and even medium 
bombers. This particular tunnel is de- 
signed to test aerodynamic characters 
tics, such as lift and drag. By means 
of this type of testing, it is stated that 
the National Advisory Committee 10! 
Aeronautics has never failed to add at 
least 20 m.p.h. to the speed of an all- 
plane about to go into production. 
This wind tunnel, a part of the Ames 
Aeronautical Laboratory at Moffett 
Field, is the largest of 21 of these struc 
tures built or under construction [ct 
various governmental and private agel 
cies by the building contractor. 


174 
worth 7 
"7 = > 
(AA 
See \ 
\\ 


res, 


pro- 
the 
in- 
rive 
heir 
em 


see 
hey 


\Or- 


AERONAUTICAL 


ENGINEERING REVIEW—SEPTEMBER, 1944 


NAVAL AVIATION 


The “MARS,” world’s largest seaplane, tak- 


ing off from Hawatian waters for California 


AMPION SPARK PLUGS 


Art ON Active Dury / 


As engines increase in horsepower, and 
the size and carrying capacity of aircraft 
goes up, spark plugs become more and 
more a determining factor in perform- 
ance and dependability. Champion-Cer- 
amic Aircraft Spark Plugs in both radio 
shielded and unshielded types have 
earned an outstanding reputation for 
dependability, based solely on their per. 
formance on active duty with all branches 
of our air forces. The primary reason 


for this record lies in the specially de- 
veloped insulating material used in all 
Champion- Ceramic Aircraft Spark Plugs. 
This material possesses unequalled 
dielectric strength, exceptional resist- 
ance to heat and mechanical shock, and 
is practically impervious to moisture, 
fuel and oil absorption. As a result, the 
insulating properties of Champion insu- 
lators remain highly stable under the 
widest variation in temperatures and 
pressures. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 


C26—Unshielded 


- 


CHAMPION 
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American Flexible Metal Hose 


Proves Its Fitness 


Before Leaving The Factory 


ae 


VERY LENGTH of American Flexible Metal Hose. 
before leaving the factory, is thoroughly tested 
under pressure as a final check. This operation is 
typical of the care exercised in the manufacture of 
AMERICAN products, and is one of the reasons why 
AMERICAN maintains such an enviable reputation 
for dependability. 

Wherever a practically indestructible, flexible. 
airtight conveyor is required for oil, gas or liquids; 
for vacuum service or for isolating vibration, it is 
logical to turn to American Flexible Metal Hose. 


OSE. BRANCH OF THE. AMERICAN BRASS COMPANY.+ General Offices: Waterbury 88, Conn. 
Copper. Mining Company + In Conada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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American Flexible Metal Hose withstands heat 
and high pressures without deterioration. It is re- 
sistant to many of the corrosive influences which 
render non-metallic hose impractical to use. Fur- 
nished in bronze and other workable metals with 
or without couplings, there is a type for nearly 
every industrial purpose. 

The Technical Department of The American 
Metal Hose Branch of The American Brass Com- 
pany is prepared to offer suggestions and make rec- 
ommendations regarding special applications. 
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Another project recently completed is 
the N.A.C.A. Altitude Wind Tunnel at 
Cleveland. It is the first of its kind for 
investigating, under altitude conditions, 
aircraft power plants as installed in air- 
planes. It is stated that it has the most 
complete equipment yet developed 
for detecting faults in entire power 
plants designed for high-altitude opera- 
tion before the airplane goes into pro- 
duction. 


The test section of the tunnel has a 
diameter of 20 ft., sufficient for testing 
engines of 3,000 hp. or more. The tun- 
nel is designed to simulate sub-zero 
temperatures encountered at 30,000 ft., 
and pressures encountered at 50,000 ft. 
Because of the fact that power plant 
are operated in the tunnel, provision has 
to be made for cooling the air in the tun- 
nel and disposing of the engine-exhaust 
gas. The installation therefore includes 
cooling radiators, an intake-air duct, 
and an exhaust-air scoop that are not 
normally parts of an aerodynamic wind 
tunnel. 


The tunnel is of steel construction, 
using an alloy especialty adapted to 
temperature changes, and is supported 
through steel rollers on concrete piers 
insuch a manner as to provide for move- 
ment in any direction to permit expan- 
sion and contraction of the steel shell. 
Heat losses are minimized by an insulat- 
ing layer of glass wool which is in turn 
covered by a steel cover. An 18,000-hp. 
electric motor drives the 31-ft. diameter, 
12-bladed propeller on an extension 
shaft from outside the tunnel shell. 


Both tunnel and engine under test are 
controlled from an adjoining soundproof 
control room, where the operator gov- 
erns the pressure, temperature, air speed 
within the tunnel, angle of attack of the 
model, and operation of the engine and 
propeller. Instruments indicate the 
forces on the model as well as complete 
performance data. 


» Low air pressures are maintained 
within the tunnel by means of four large 
Worthington reciprocating exhausters 
located in a nearby building and con- 
nected by large ducts to a streamlined 
scoop downstream of the model. 


The ventilating air removed by the 
exhausters is replaced by air dried by 
Pittsburgh Lectrodryer dehumidifiers 
and refrigerated by York equipment. 


‘The main refrigeration of the wind tun- 


nel is accomplished by means of a cop- 
perplate fin type of heat exchanger lo- 
cated in the 51-ft. diameter end of the 
wind tunnel and connected to fourteen 
Carrier refrigerating units installed in 
the refrigeration building. 

_Chief purpose of the tunnel is to save 
time in clearing for production new 
types of airplanes designed to operate at 
the highest attainable altitudes. The 
tunnel can be used to study perform- 
ance at speeds and altitudes in excess 
of those attainable in test flights, and 
in addition permits control of air con- 
ditions manually. Any desired tem- 
perature and pressure combination may 
be obtained. Pittsburgh-Des Moines 
Steel Company, Pittsburgh. 
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Goggles With Interchangeable 
One-Piece Lenses 


Men of the U.S. Army Air Forces are 
now being equipped with a new Polaroid 
goggle. It is reported to enable fliers 
to see upward, downward, and even 
out of the corners of their eyes because 
it is equipped with a one-piece 8-in. 
plastic lens extending from one side of 
the face to the other. The goggle frame 
and lens together protect eyes, cheeks, 
and forehead from frostbite and from 
burns caused by flash fires around fuel 
and oxygen lines in ease of hits by incen- 
diary bullets. : 

Officially designated A.A.F. Type Bs, 
the new goggle has a flexible frame in- 
tended to fit all shapes and sizes of heads 
and faces. Each goggle comes in a kit 
that contains interchangeable green, 
amber, and erystal-clear plastic lenses. 
The clear lens provides wind protection; 
the green lens is for sunny days; the 
amber lens makes haze-covered targets 
easier to see. Polaroid Corporation, 
Cambridge, Mass. 


Leakproof Level Gauge 

A new leakproof liquid-level gauge is 
designed for use in bomb bay fuel tanks. 
It does not employ the conventional 
lever-type float that swings through an 
are, but utilizes one that, with an at- 
tached Alnico permanent magnet, trav- 
els vertically within a tube. The tube 
has a spirally cut slot that guides the 
float and causes it to turn in accordance 
with the level of the fuel in the tank. 

There is no mechanical connection be- 
tween this part of the gauge head and 
the dial. The motion of the float is im- 
parted to the dial indicator by magnetic 
action through the nonmagnetic metal 
floor that separates the dial chamber 
from the tank interior. This principle 
guards against leakage even if the dial 
head should be broken. No stuffing box 
or packing is used. 

These gauges have large white fluores- 
cent or phosphorescent markings that 
contrast with the dull black dial back- 
ground; they may also be obtained with 
black figures on white background. 
Graduations are widely spaced because 


The Rochester leakproof 
gauge. 


liquid-level 
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the dial swings through a 300° arc. The 
gauges are made with either side-view 
or top-view dials as desired. They can 
be mounted in metallic or rubber-cell 
tanks and are suited for applications 
where the float-and-lever type action 
might be impeded by the tank wall. 
Rochester Manufacturing Company, 
Rochester, N.Y. 


Engine-Driven Fuel Pump 


A lightweight, high-pressure, engine- 
driven gasoline pump has been an- 
nounced. Originally designed for air- 
craft, but adaptable to other applica- 
tions for liquid handling, the new pump 
weighs only 2%/, lbs. and delivers 400 
gal. per hour at 2,500 r.p.m. It also has 
a higher pressure range of from 6 to 35 
Ibs. per sq.in. 

The pump ~8 built with balanced- 
type relief valves and low-temperature 
shaft seals and is designed to withstand 
extreme temperature ranges. It was 
formerly known as U.S. Army type G-9, 
designed to meet specifications AN-P-52 
and AN-P-56. Romec Pump Company, 
Elyria, O. 


Improved Squeeze Riveter 


The latest model Cincinnati pneu- 
matic squeeze-type riveter is designed 
to drive tight rivets with uniform heads. 
With this machine the head is formed by 
compressing the rivet down to a given 
length. The cam, or wedge, travels past 
the highest point, giving action equiva- 
lent to that of a rotary cam traveling 
over center. 

Depressing the valve causes the riv- 
eter to go through its cycle of operation. 
After the wedge passes its highest point 
the follower roller drops onto a relief 
that automatically releases pressure on 
the rivet. Thus the riveter can be 
moved toward its next riveting position 
as the valve is released. Only a light 
spring is required for the retraction of 
piston and wedge. 

A cast aluminum piston with two au- 
tomotive-type piston rings is intended 
to eliminate a cause of failure. The 
cam is full floating, being driven only on 
itsrearface. Retractionis bya pinina 
clearance hole. The manufacturer states 
that if wear should develop in either the 
‘am, the cam-follower roller, or the 
back-up rollers, the cam will still main- 
tain perfect alignment without any de- 
flection of the piston. The valve seat is 
a Neoprene washer, quickly and 
cheaply replaceable. No packing is 
used. Schauer Machine Company, Cin- 
cinnati. 


Snap-Gauge Spindle 


Introduction of a new type of snap- 
gauge spindle for use with the Precision- 
aire instrument is stated to be the first 
application by any manufacturer com- 
bining the features of snap and airflow 
gauges. 

An advantage claimed for this kind 
of spindle is that it can be used on 
highly finished or soft plated parts with- 
out marring or scratching them. It can 
also be used on thin-walled cylinders 
without any danger of collapsing them. 
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A STRONGER FACTOR in TODAY’S NEW 
COMPLETE CIRCUIT PROTECTION 


RING REVIEW—SEPTEMBER, 1944 


EXTRACTOR POSTS 


WITH WELDED ANTI-VIBRATION SIDE. TERMINALS 


NOW UNDERWRITERS’ 


Extractor Post No. 341001 
(Tool-operated type), 
for 3 AG Fuses. Welded 
side terminals. Knob and 
body black bakelite. Posi- 
tive fuse grip. Full visual 
shock-proof inspection. 
Spring-activated cup. 
Specially designed grip 
prevents fuse from drop- 
ping out. 


wy 
No. 342001 (Finger- 
operated type) 


APPROVED 


Resistance to extremes of shock, vibration and temperatures 
is provided by Littelfuse Extractor Posts with electrically 
welded side terminals. By Littelfuse process, terminals are 
made integral with inside metal shell. Maximum conductivity 
is insured. Other Littelfuse improvements for dependability, 
durability, and convenience make these extractor posts out- 


standing examples of Littelfuse complete circuit protection. 


SEND for B/P and ENGINEERING DATA. Ask for Samples 


Littelfuse will be glad to counsel with you on safeguarding 
new equipment, or irreplaceable present equipment. Fuses, 
Fuse Clips, Fuse Panels, Circuit Breakers, Thermocouples, 


Fine Wire Products, Indicators, etc. 


LITTELFUSE INCORPORATED 


4757 Ravenswood Avenue, Chicago 40, Illinois 
200 Ong Street, El Monte, California 
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The two other principal uses are for 
checking work while in the machine and 
for checking parts of large size or un- 
widely shape that could not be presented 
tothe gauge. The manufacturer states 
that, by using the Precisionaire, a di- 
mension can be checked to 0.0001 in. 
The Sheffield Corporation, Dayton, O. 


Extended-Anvil Snap Gauges 


Extended-anvil adjustable snap 
gauges are designed to facilitate the 
placing of work and alignment with the 
guging anvils. The extended anvil 
provides a stable bearing when present- 
ing the gauge to work in a machine. As 
ahand gauge the extended-anvil snap is 
reported to enable the inspection job to 
be done quickly, accurately, and with 
less fatigue. Used in a stand, this type 
of anvil provides a platform upon which 
the work piece is located in presenting it 
to gauging position. 

Special locking devices are used on the 
adjustable anvils. Square-type anvils 
are furnished as standard, and pin-type 
anvils may be supplied on request. 
Twenty-five standard models cover the 
range 0.000 to 6.625 in. and also provide 
a choice of two lower anvils of different 
height. Larger sizes are available on 
special order. The Sheffield Corpora- 
tion, Dayton, O. 


Attitude Indicator 


A new flight instrument is reported 
to be capable of providing the pilot with 
precise attitude indications throughout 
360° of roll and pitch. By means of the 
Sperry Attitude Gyro Indicator, the 
pilot has a visual indication of the posi- 
tion of his aircraft with reference to the 
earth’s surface throughout all possible 
attitudes through which his airplane can 
be maneuvered. The instrument is 
adaptable to all types of airplanes and is 
particularly valuable to those aircraft 
whose mission requires extensive and 
complicated aerobatics. 

In the past, it has been impractical to 
perform all aerobatic maneuvers with- 
out visual reference to the earth’s sur- 
face. Using the new instrument, how- 
ever, it is now possible to accomplish 
such maneuvers with precision under 
instrument conditions. The pattern 
type of picturization of airplane motion 
that this instrument presents is so simple 
to interpret that during recent tests pi- 
lots were performing properly executed 
loops and slow rolls with less than an 
hour's instruction in its use. 

As in other gyro flight instruments, a 
gyroscope is the major component of the 
new Attitude Gyro Indicator. Elec- 
trically propelled around a vertical axis, 
the gyro employs the familiar gyroscopic 
properties to provide a fixed reference 
pattern around which the plane may be 
maneuvered in any direction. This 
leature is made possible by a new 
method of suspension. The reference 
pattern is marked on the surface of a 
stabilized sphere with luminescent paint 
and is visible to the pilot through a 
masked opening in the front of the in- 
strument case. 

The indicating sphere is divided into 
hemispheres by painting the upper-half 
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The Sheffield extended anvil adjustable 
snap gauge illustrated shows how easy it 
is to locate work with the extended anvil. 


a luminiscent white and the lower half 
black. In order to increase the concept 
of a spherical surface, as well as to indi- 
cate pitch angle, latitude lines in con- 
trasting color (white on black, black on 
white) are inscribed with short 10° 
marks between. A vertical meridian 
line, also in contrasting color, gives roll- 
angle indication with reference to a 
fixed index on the mask around the 
sphere. A lateral lubber line, marked in 
alternate black and white sections, 
stretches across the center of the mask 
opening and provide the basic pitch 
index for reference to the pattern of 
the sphere. 

The only operating knob or adjust- 
ment required by the pilot is that for the 
““target,’’ a small circle that adjusts up 
and down to compensate for change in 
trim of the airplane for level flight. 
Sperry Gyroscope Company, Inc. 


Speed Nut for Instrument Mounting 


Complying with the Army Air Forces 
Specification No. 25535, a new self- 
locking speed nut makes front mounting 
of aircraft instruments faster, easier, 
and more convenient. No changes in 
panel or instrument design, nor any 
special tools, are necessary to use this 
new fastener. No riveting, welding, or 


<—PANEL OR SHEET 


The Tinnerman self-locking speed nut 
designed to simplify the front mounting of 
aircraft instruments. 
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spinning operations are required for 
installation. The operator merely com- 
presses the cage and inserts the legs into 
the standard 0.171 in.-diameter clear- 
ance holes. The legs spring apart when 
pressure is released, the turned-up ends 
just clearing the back side of the panel. 
The nut will hold tight against the force 
of inserting the screw and the screw- 
tightening torque, and the floating 
speed nut within the cage allows for any 
misalignment of clearance holes. 

Stock models are available with at- 
taching legs of varying lengths to fit 
panel thicknesses from 0.062 in. to 
0.375 in., and special designs can be 
made for panels exceeding 0.375 in. in 
thickness. The unit is made of nonmag- 
netic materials. The cage is of phosphor 
bronze, cadmium-plated, and the speed 
nut is of brass. The weight is less than 
4 lbs. per 1,000 pieces. Tinnerman 
Products, Inc., Cleveland. 


Glass-Fiber Synthetic-Coated Cloth 

Great tensile strength at abnormally 
high temperatures, lightness in weight, 
and high tear resistance are the main 
features of a new flameproof glass-fiber 
synthetic rubber-coated cloth. In ad- 
dition, this cloth resists the action of 
gasoline, oil, grease, water, mildew, and 
insects, and is not affected by acids or 
alkalis. 

One important use is to protect per- 
sonnel in airplanes at high altitudes 
through the elimination of possible 
breaks in metallic heating ducts caused 
by vibration and other contributing 
factors. 

In fast combat planes that must oper- 
ate at extreme altitudes, small openings 
have to be left between joints of metal- 
lic hot-air ducts to allow for vibration, 
expansion, and contraction. Sealing 
these openings tightly with a light- 
weight cloth strong enough to withstand 
the heat that passes through the hot-air 
ducts has been a problem that has now 
been solved by the development of the 
synthetic-coated flameproof glass cloth. 

Double-coated, this same glass cloth 
is also being used for gun-bore aligning 
targets because it retains its shape with- 
out stretching or distortion of the gun- 
sighting pattern. The new-type targets 
act as a means for frequent checks of 
the. gun-bore alignment with the gun 
sighting telescope. The weight of the 
finished double-coated glass cloth is 
only 7.6 oz. per sq.yd., and the single- 
coated cloth used for the metallic hot- 
air duct weighs only five oz. per sq.yd. 
The material is made in a variety of 
gauges from 0.006 to 0.040 and in ten- 
sile strengths from 165 to 800 lbs. per in. 
United States Rubber Company. 


Vernier Caliper 


A new precision caliper is designed to 
give a quick and accurate reading of an 
outside diameter, as measured between 
large jaws. It also affords a precision 
check on inside diameter by reading 
the same scale showing the spread of 
the minor inside jaws. 

The caliper is used to measure the 
depth of a hole by ‘nserting the depth- 
projection rod and reading the distance 
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WARGRAFY 


WHEELS AND BRAKES 


AUTOMOTIVE FANS 
MUFFLERS, MOLDINGS 
AND OTHER PARTS 


HAYES INDUSTRIES, INC. 


AERONAUTICAL ENGINEERING 


Western Representative: Airsupply Co 


REVIEW 


SEPTEMBER, 1944 


Out of the violent laboratory of world 
which you used in peacetime, 
and built for: accurate functio 
tenance, economy. 


Aircraft wheels and brakes, including the famed Hayes Expander 
Tube Brakes on the B-29 and all U. S. 4-engine bombers — and fans 
on jeeps, tanks and other combat vehicles — are taking it... prov- 


ing the right to serve well the aircraft and automobile industries in 
future days of civilian production. 


-wide combat—Hayes products, 
again prove what they were designed 
ning and rugged service, easy main- 


» 5959 W. 3rd St., Los Angeles 36, Calif. 


Home Office: JACKSON, MICHIGAN, U.S A. 
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from the end of the rod to the body of 
the caliper on the same scale. The 
depth gauge is an integral part of the 
tool and not an attachment. Vard 
yernier calipers are made in one size 
only, with a spread of 6 in. between the 
jaws, and 7 in. of graduations on the 
face, thfis making possible a full 6-in. 
reading. 

The caliper is constructed of ground 
steel, its jaws being hardened and 
lapped. The calibrations are marked 
by the maker’s own dividing machines, 
after which the numbers are engraved. 
Qne edge is divided in thirty-seconds, 
the other in fortieths, which read in 
thousandths in the vernier. 

The vernier is integrally mounted on 
the slide and is locked in position or re- 
leased by pressure on the thumb-lever. 
In addition to the vernier there is a 
witness point for reading the thirty- 
seconds scale. The vernier is adjust- 
able to compensate for wear. Vard, 
Inc., Pasadena, Calif. 


Spot- Welding Timer and Heat Control 


Suitable for welding small objects of 
high conductivity, such as aluminum or 
copper, a new welding timer is an- 
nounced. This welding timer possesses 
heat control for timing intervals of one- 
half cycle or less. 

Precise, because the welding current 
is made to start at the same point on 
the voltage wave for every operation, 
the new SP-18, '/.-cycle timer is de- 
signed for welding of such items as radio 
tube parts and sockets, pigtail resistors 
to terminal lugs, instrument parts, con- 
tact tips on electrical relays, and other 
small parts. 

The timer is furnished as a separate 
control for use with existing small 
bench welders and also in combination 
with a small welding transformer. 
Only one control tube is used, this 
thyratron serving the dual purpose of 
rectifying alternating current to charge 
a firing capacitor and also firing the 
small ignitron power tube. Heat con- 
trol is accomplished by a_phase-shift 
method regulated by means of an ad- 
justment mounted on the cabinet door. 
Westinghouse Electric & Manufactur- 
ing Company. 


Quick-Disconnect Couplings 


Wiggins quick “couplings developed 
for use on fuel, oil, instrument, and air 
lines in aircraft and other applications 
incorporate a “4-way”’ seal of synthetic 
rubber which can be used with either a 
standard “O” ring or square gasket. 
lhe coupling is out of the line of flow 
and is designed to operate with a pres- 
sure drop no greater than that in an 
equal length of tubing. 

The maker states that the design 
eliminates all critical edges whose dam- 
age might impair the seal and that the 
life of the coupling exceeds that of 
threaded fittings. This new coupling is 
available for line sizes from 1/, to 1'/, in. 
for tubing or pipe, and from !/, to 2 in. 
for hose connections. E. B. Wiggins 
Oil Tool Company, Ine., Los Angeles. 


Attached to the steel barrel of this cylin- 
der for a Cyclone engine manufactured 
by the Wright Aeronautical Corporation 
are 60 aluminum fins that give almost 
double the cooling area formerly provided 
by 40 steel fins cut from the barrel itself. 


Magnetic Coupled Torquemeter 

The magnetic coupled torquenieter is 
designed to afford a means of indicating 
the power output of an engine in flight, 
permitting the most economical adjust- 
ment of fuel consumption in order to 
increase the range of bombers and 
fighters. It conveys its information to 
the pilot by mezsuring the twist in the 
shaft connecting the engine to its pro- 
peller. The amount of twist is an ac- 
curate measure of the driving force de- 
livered to the propeller by the engine. 

The vital part of the torquemeter is a 
stationary metal sleeve and coil as- 
sembly that encircles the propeller 
shaft. Projecting from rings on the pro- 
peller shaft are two sets of teeth whose 
faces are a few thousandths of an inch 
apart. As the propeller shaft twists 
under load, the distance between these 
teeth changes. These changes are de- 
tected and reported electrically to a dial 
on the instrument mounted on the in- 
strument panel of the plane. Operation 
of four torquemeters on a heavy bomber 
—one on each engine—will require only 
as much electric power as it takes to 
light an ordinary electric lamp. The 
four meters will add less than the weight 
of 10 gals. of gasoline to the plane’s ton- 
nage. 

At present, bomber engines are ad- 
justed for various flight altitudes and 
speeds by using a master engine chart 
and a formula, but this method may be 
ten to 15 per cent inerror. The chart is 
based on a “standard” engine tested at 
the factory, but the performance of the 
engine in the plane may be very different 
because of the quality of gasoline and 
variations in operating conditions. This 
error in figuring horsepower may often 
result in improper adjustment of the en- 
gine controls so that the engine con- 
sumes more fuel than is actually re- 
quired for the work it is doing. The 
torquemeter enables the pilot to esti- 
mate an engine’s horsepower output 


within one or two per cent. With this 
knowledge he can adjust each engine’s 
throttle, fuel-air ratio, and propeller 
pitch, so that all engines are delivering 
power at the same rate and at peak econ- 
omy. 

Other magnetic torquemeters are des- 
tined for use in laboratories where new 
types of aircraft, truck, and tank en- 
gines are being developed, and in Naval 
laboratories, where engineers need ac- 
curate measurements of the power trans- 
mitted by a ship’s propeller shaft, a set 
of reduction gears, or a steam turbine. 
Westinghouse Electric & Manufacturing 
Company. 


“W"" Fin Process for Joining 
Aluminum Fins io Steel 
Cylinder Barrels 


A new engineering design that will 
permit greater horsepower output of 
air-cooled aircraft engines and also 
save 24,000,000 Ibs. of alloy steel per 
year has been developed by Wright 
Aeronautical Corporation, in coopera- 
tion with the Scandia Manufacturing 
Company. The new design makes pos- 
sible the use of aluminum cooling fins 
on steel cylinder barrels, with the steel- 
aluminum combination giving almost 
twice the cooling area of the all-steel 
fins. Sixty fins can be mounted on a 
barrel in the same space formerly re- 
quired for 40 steel fins machined from 
the barrel wall. The increased cooling 
area, coupled with the fact that alu- 
minum can dissipate heat more rapidly 
than steel, results in cooler operation 
and permits more power to be taken 
from the engine. 

The new fin, known as the “W”’ fin, 
eliminates the machining operation 
by which the fins were cut into the steel 
barrel. The “W” fin is produced by 
folding a strip of sheet aluminum into 
the form of an exaggerated letter ‘““W,”’ 
with the two outside legs 1 in. high and 
the center portion only '/, in. in height. 
These strips are cut to size, shaped into 
half-circles, and then snapped into shal- 
low dovetail grooves cut into the bar- 
rel. A special tool then rolls over the 
short center section of the ‘‘W,”’ flat- 
tening this section and wedging the 
outside legs of the ‘‘W”’ into the dove- 
tail grooves. This wedging not only 
holds the fin firmly in place but also 
provides a broad contact area through 
which heat can pass from the steel 
wall of the barrel into the aluminum fin. 
The aluminum fins can be made to al- 
most any desired height, whereas the 
steel fins had virtually reached the max- 
imum depth to which they could be cut 
in quantity production. 

While this new barrel does not ma- 
terially affect the overall weight of the 
engine, the saving being only 1 lb. per 
cylinder, there is a very important sav- 
ing in the quantity of raw material re- 
quired, the rough forging for the new bar- 
rel being substantially lighter than that 
for the older model. In one year’s pro- 
duction of Cyclones, this saving will 
amount to 24,000,000 lbs. Wright 
Aeronautical Corporation. 
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| Lnstitute News 


Second Group Visit to Patterson 
and Wright Fields 


A second organized tour and inspec- 
tion of the facilities and operations of 
the Air Service Command and the Ma- 
tériel Command was made by a group 
of 74 Institute members on August 4 
and 5. Lt. Gen. William S. Knudsen, 
Director of the Army Air Forces Ma- 
tériel and Services Command, gave a 
brief address of welcome at Patterson 
Field. 

After the first day’s tour of Patterson 
Field, members and officers from Wright 
and Patterson Fields dined at the Pat- 
terson Field Officers’ Club. Following 
the dinner meeting, the members heard 
talks by Major Gen. B. E. Meyers, 
Deputy Director of the A.A.F.M. and 
S.; Major Gen. Clements McMullen, 
Chief of the A.S.C. Maintenance Divi- 
sion; Lester D. Gardner; Dr. G. W. 
Lewis; and the Hon. Oswald Ryan. 
Dr. J. C. Hunsaker, Mr. T. P. Wright, 
and Dr. Hugh L. Dryden also spoke. 

A telegram was read from Gen. H. 
H. Arnold, who said: ‘‘Please extend 
my hearty welcome to the Institute 
Members visiting Wright Field, August 
four and five. The advantages of these 
meetings between engineering groups 
and the Army Air Forces cannot be 
stressed too highly. Such close cooper- 
ation has greatly benefited the prose- 
cution of the war.”’ 

Brig. Gen. Patrick W. Timberlake, 
Deputy Chief of Air Staff of the Army 
Air Forces, wrote in part as follows: 
“I have examined with interest the 
names of the men whom you have se- 
lected and agree with you that a better 
understanding between the Army Air 
Forces and Industry results from such 
visits. We of the Army Air Forces are 
keenly aware of the outstanding contri- 
bution that industry and its leaders 
have made towards the accomplishment 
of our responsibility. We hope never 
to overlook any opportunity to bring 
about an even closer cooperation be- 
tween engineering groups and our- 
selves now, and in the postwar period. 
Accordingly, I wish to compliment you 
on your program and trust that your 
group will enjoy its visit as much as we 
welcome the opportunity of acting as 
your host.”’ 

On August 5, the group visited 
\ right Field. Brig. Gen. F. O. Carroll, 
Chief of the Engineering Division, ad- 
dressed the group, after which the party 
Was divided into three sections for a 
tour of the Field. 

The complete list of those who made 
the visit follows: Robert M. Adamson, 
Manager, Aviation Department, Shell 


Oil Company Inc.; B. N. Ashton, 
Vice-President, Electrol Incorporated; 
L. A. Baldwin, Vice-President, Johns- 
Manville Sales Corporation; Daniel P. 
Barnard, IV, Associate Director of Re- 
search, Standard Oil Company (Indi- 
ana); Lawrence D. Bell, President, Bell 
Aircraft Corporation; Howard A. Ben- 
zel, Vice-President and Chief Engineer, 
Scott Aviation Corporation; Harry E. 
Blythe, Vice-President and General 
Manager, Goodyear Aircraft Corpora- 
tion; Paul H. Brattain, First Vice- 
President, Eastern Air Lines, Inc.; 
Ernest R. Breech, President, Bendix 
Aviation Corporation; Clayton J. Bruk- 
ner, President, The Waco Aircraft Com- 
pany; George W. Burgess, Assistant to 
W. A. M. Burden, Assistant Secretary 
of Commerce; Forest 8. Burtch, Man- 
ager of Sales, Aircord Division, John A. 
Roebling’s Sons Company; Harold H. 
Buttner, Vice-President, Federal Tele- 
phone & Radio Corporation; G. T. 
Christopher, President and General 
Manager, Packard Motor Car Com- 
pany; Heyliger Church, Sales Mana- 
ger, Airplane Division, The Weather- 
head Company; Charles F. Codrington, 
Engineer, Allis-Chalmers Manufactur- 
ing Company; R. A. Dadisman, Mana- 
ger, Market Development Division, 
The American Rolling Mill Company; 
C. W. Deeds, President, Niles-Bement- 


Officers of the Los Angeles Section. 
the Summer Annual Meeting at the University of Southern California. 
Philip Colman of the Lockheed Aircraft Corporation, Chairman of Program Committee; 
Arthur E. Raymond, Vice-President and Chief Engineer of Douglas Aircraft Company, 
Inc., Chairman; J. Richard Goldstein, Douglas Aircraft Company, Inc., Cochairman of 
the Thursday afternoon session; E. J. Horkey, North American Aviation, Inc., Secretary. 
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Pond Company & Chandler-Evans 
Corporation; Robert R. Dexter, Sec- 
retary, Institute of the Aeronautical 
Sciences; John P. Dods, Director of 
Sales Research, Summerill Tubing Com- 
pany; Hugh L. Dryden, Chief of Me- 
chanics & Sound Division, National Bu- 
reau of Standards; James M. Eaton, 
Vice-President, American Export Air- 
lines, Ine.; Allan D. Emil, Director, 
Square D Company; Herbert G. Fales, 
Vice-President, The International 
Nickel Company, Inc.; J. A. Faucher, 
Assistant to Director of War Products 
Division, United States Rubber Com- 
pany; N. M. Forsythe, Vice-President, 


Pesco Products Company Division, 
Borg-Warner Corporation; John W. 


Friedlander, President, Aeronca Air- 
craft Corporation; Lester D. Gardner, 
President, Aeronautical Archives, In- 
stitute of the Aeronautical Sciences; 
R. E. Gillmor, President, Sperry Gyro- 
scope Company, Inec.; Leroy R. Grum- 
man, President, Grumman Aircraft En- 
gineering Corporation; Allen Guiber- 
son, Executive Vice-President, Guiber- 
son Diesel Engine Company; Andrew 
G. Haley, President, Aerojet Engineer- 
ing Corporation; James C. Hart, Presi- 
dent, Taylorcraft Aviation Corpora- 
tion; Raymond Haskell, Consulting 
Engineer, The Texas Company; Ed- 
win C. Hetherwick, Vice-President and 
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General Manager, Hayes Industries, 
Inc.; W. A. Hite, Vice-President, Inter- 
state Aircraft & Engineering Corpora- 
tion; J. J. Hilt, Vice-President, Young 
Radiator Company; Frank A. Howard, 
Vice-President, Standard Oil Company 
of New Jersey; J. C. Hunsaker, Chair- 
man, National Advisory Committee for 
Aeronautics; Charles 8S. Jones, Presi- 
dent. Casey Jones School of Aeronau- 
ties; R. G. Kellett, Executive Vice-Presi- 
dent, Kellett Aircraft Corporation; 
Otto T. Kreusser, Director of Service & 
Training, Allison Division, General 
Motors Corporation; P. E. Lakin, 
Vice-President, Shell Oil Company, Inc. ; 
William P. Lear, President and Chief 
Designer, Lear, Inc.; Hon. Josh Lee, 
Member, Civil Aeronautics Board; 
George W. Lewis, Director of Aeronau- 
tical Research, National Advisory Com- 
mittee for Aeronautics; Francis W. 
Magin. President, Square D Company; 
Joseph J. Maitan, Controller, Institute 
of the Aeronautical Sciences; John C. 
Mathes, Development Engineer, Mag- 
nesium Division, The Dow Chemical 
Company; Charles W. Meyers, Special 
Representative—Aviation, | American 
Steel & Wire Company; Charles H. 
Miller, Vice-President, Republic Avia- 
tion Corporation; Richard M. Mock, 
Vice-President in Charge of Engineer- 
ing, Lear, Ine.; Roy C. Muir, Vice- 
President, General Electric Company; 
Arthur T. Newell, President and 
Chief Engineer, Kenyon Instrument 
Company, Ine.; James 8. Ogsbury# 
President, Fairchild Camera & Instru- 
ment Corporation; B. R. Otto, Presi- 
dent, Otto Aviation Corporation; Ar- 
thur L. Parker, President, The Parker 
Appliance Company; Don J. Phelps, 
Vice-President, General Instrument Cor- 
poration; H. J. E. Reid, Engineer in 
Charge, Langley Memorial Aeronautical 
Laboratory, National Advisory Com- 
mittee for Aeronautics; Harry 5S. Rogers, 
President, Polytechnic Institute of 
Brooklyn; Russell F. Rogers, Manager, 
AERONAUTICAL ENGINEERING REVIEW; 
Fred H. Rohr, President and General 
Manager, Rohr Aircraft Corporation; 
Hon. Oswald Ryan, Member, Civil 
Aeronautics Board; Tom Salter, Chief 
Engineer, Cessna Aircraft Company; 
John A. Sanborn, General Manager, 
Manufacturers Aircraft Association; 
Wilbur Shaw, Director Sales and En- 
gineering, Firestone Aircraft Company; 
Elmer A. Sperry, Jr., Vice-President, 
Sperry Products, Inc.; Robert W. Stod- 
dard, Vice-President, Wyman-Gordon 
Company; William B. Stout, Director 
of Research, Stout Research Division, 
Consolidated Vultee Aircraft Corpora- 
ton; A. C. Streamer, Vice-President, 
Westinghouse Electric & Manufacturing 
Company; Armand J. Thieblot, Chief 
Engineer, Fairchild Aircraft Division, 
Fairchild Engine & Airplane Corpora- 
tion; George P. Torrence, President, 
The Cleveland Pneumatic Tool Com- 
pany; T. P. Wright, Director, Aircraft 
Resources Control Office, Aircraft Pro- 
duction Board; Vincent C. Young, 
Chief Engineer, Wileox-Rich Division, 
Eaton Manufacturing Company. 


INSTITUTE NEWS 


Gifts to the Aeronautical 
Archives 


W. A. M. Burden gave 428 issues of 
aeronautical magazines. Five thou- 
sand mounted and indexed clippings for 
the year 1936 were given by the Na- 
tional Aviation Corporation. Miss 
Dorothy Monro gave 31 aeronautical 
magazines and 44 clippings. A new 
map for measuring true air distances and 
directions from New York City was re- 
ceived from John W. Wood. Ten text- 
books were received from the National 
Defense Publications Bureau of the 
New York State Department of Educa- 
tion. The Civil Aeronautics Board gave 
schedule frequency maps of Canada and 
Mexico. 

Geoffrey Smith sent a copy of Achieve- 
ments in British Aircraft. The British 
Air Commission in Washington added 26 
British Air Ministry Translations to the 
large collection it had previously given. 
Dr. Alexander Klemin added clippings 
and pamphlets to his previous gifts. 
The Surplus War Property Administra- 
tion sent two copies of its Report on Sur- 
plus Aircraft Disposal. The Operating 
Committee on Aircraft Materials Con- 
servation of the Aircraft Resources Con- 
trol Office gave copies of its conserva- 
tion directives and bulletins. 

A Pratt and Whitney silver match 
case was received from Haroftl L. Hart- 
man. Four colored prints of the P-47 
Thunderbolt fighter airplane were sent 
by the Republic Aviation Corporation 
through the courtesy of Alfred Marchev. 
The Glenn L. Martin Company gave a 
Marauder cigar stand. Mrs. Barton K. 
Yount gave aeronautical Christmas 
cards and four copies of Air Forces Airs. 
A hammer used in the Douglas Aircraft 
Company factory in Santa Monica in 
making the wings of the first around- 
the-world cruisers was given by Robert 
W. Hambrook. Mrs. Bella C. Landauer 
added a Franklin D. Roosevelt plate 
and a table cover to her previous gifts. 

Major Donald D. Millikan gave five 
telautograph and photographic record- 
ings made from airplane to ground be- 
tween 1912 and 1938, and four books. 
A cloth insigne of the Fleet Air Arm of 
the British Royal Navy was received 
from-Lt. J. P. M. Reid. The American 
Helicopter Society, Inc., sent its pin 
and its first printed bulletin—a lecture 
by Dr. J. A. J. Bennett on the develop- 
ment of rotary airevaft. 

Cuban Army Air Corps insignia and a 
mounted and labeled set of Mexican 
Air Force insignia were presented 
through Headquarters of the Army Air 
Forces and Brig. Gen. Robert W. Har- 
per. Identification badges and insignia 
were received from the American Air- 
craft Manufacturing Company, Ameri- 
can Export Airlines, Inc., KLM Royal 
Dutch Airlines, Pioneer Parachute Com- 
pany, and Sperry Gyroscope Company, 
Ine. 

Additional gifts were received from 
the Bureau of Foreign and Domestic 
Commerce, Civil Aeronautics Adminis- 
tration, House Document Room, and the 
Women’s Bureau of the Department of 
Labor. 
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1944 Branch Award Winners 


Each year the Institute awards to 
each of two students in each Student 
Branch a certificate and an honorarium 
providing for a 2-year prepaid member- 
ship in the Institute. These awards are 
given for outstanding scholastic work in 
aeronautical engineering and for prepar- 
ing and presenting the best lecture at a 
regular meeting of the Student Branch. 

The certificate carries the name of 
the winner, the year, and the name of 
the Student Branch and is signed by the 
President of the Institute and the hon- 
orary chairman of the Student Branch. 

The following Spuc lent Branches have 
reported their award winners for 1944 as 
follows: 

Student Branch Scholastic Awards 
Aeronautical University, George G. 
Graham; University of Alabama, Jo- 
seph A. Ready; Polytechnic Institute of 
Brooklyn, Lucien G. Virgile; California 
Institute of Technology, Dean Chap- 
man; Case School of Applied Science, 
James D. Ryan; Casey Jones School of 
Aeronautics, Murray Bernard; Univer- 
sity of Detroit, John P. Wamser; Geor- 
gia School of Technology, Paul E. 
Steele; Iowa State University, Paul 
W. Burke; Louisiana State University, 
Richard Hoskins; New York University, 
Thomas T. Secambos; Pittsburgh Uni- 
versity, .Harry E. Bloomer; Purdue 
University, Robert E. Gwinn and John 
EK. Loufek; Spartan College of Aeronau- 
tical Engineering, Archie T. Chapel and 
Carl Victor Lindow; University of Tex- 
as, Harold J. MeNeel; Tri-State Col- 
lege, Donald W. Burton. 

Student Branch Lecture Awards— 
Aeronautical University, Gilbert W. 
Heller; Polytechnic Institute of Brook- 
lyn, Jack Heller; Case School of Applied 
Science, Robert F. Robinson; Casey 
Jones School of Aeronautics, Louis B. 
Rodriguez; University of Detroit, 
George M. Galster; Georgia School of 
Technology, George P. Bates; Indiana 
Technical College, Ralph P. Wilcox; 
Louisiana State University, Charles E. 
Neyland; New York University, Wil- 
liam Wait, 3rd; University of Minne- 
sota, Alexander Sowyrda; Purdue Uni- 
versity, Don Gault; University of Texas, 
Harold J. MeNeel. 


New Corporate Members 


The following are brief summaries of 
the products and activities of companies 
that have recently become Corporate 
Members of the Institute. 


Langley Corporation, San Diego, 
Calif., began in the latter part of 1939 to 
apply part of its precision machining 
facilities to the fabrication of gear boxes 
and mechanisms for the Catalina flying 
boat. The corporation’s facilities were 
soon fully employed in that work and in 
other work of a more complex nature. 

Among a total of approximately 30 
different types of assemblies, the corpo- 
ration has produced a special type of 
control column for pilots and copilots; 
aileron-control mechanisms; gear boxes 
for tab operation (at the pilot’s position 
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Another “Flat-Top” Scratched 


...and Another Contact Problem 
solved by 
Mallory Engineering 


It takes skill and nerve to sink an enemy vessel 
good electrical rélay with the best contacts it is possible to make. 


Without such a relay, equipped with such contacts, deadly torpedoes 
could never be launched 


. But it also takes a 


Consider these recently entrusted to Mallory 


engi- 
neers—specifications 


a new type of torpedo bomber re slay con- 

tact: Contacts to carry 25 amperes current of 29 volts DC, and to 

“make and break conta ” once every second for 10,000 operations 
. the same contacts to carry an ove rload of 50 amperes at 24 volts 


DC for 100 operations, and to show no more than a 0.10 drop in 
voltage with 25 amperes 


The design prevented brazing the contact into the assembly. To 
avoid this factor, Mallory engineers developed a new powde red 
metal. This metal, Mz allory D-52, met the electrical requirements 
and was sufficiently ductile to be made as solid rivets that could 
be easily staked or spun into the assembly. 


Mallory solved this problem as it has many others, and the knowl- 
edge thus gained is still ag additive of experience that’s ready 
to be passed along to you. No one in the contact business has more 
all around “know neh gs or a more brilliant record for putting it to 


good use, than Mallory engineers. Why not put Mallory to work for 
you? Just send a drawing 
have in mind. 


Buy More 
War Bonds 


or description of the application you 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


P.R.MALLOR‘Y & CO. Inc. 

ALLORY 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL PARTS 
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as well as in the surfaces); recoil mech- 
anisms and operational devices for the 
control of the retracting floats; flap- 
lowering gear boxes; right-angle and 
high-speed drives; landing-gear emer- 
gency lowering mechanism; and others. 
Important structural parts have been 
fabricated in large quantities. Devel- 
opment and research work have been 
carried out on all products. 

The Langley products have been in- 
corporated in the flight controls of sev- 
eral of the largest airplanes used by the 
armed forces. The corporation looks 
forward to the application of its special- 
ized work to the development of the air- 
plane and kindred work as applicable to 
helicopter and autogiro drives or other 
functional equipment requiring light 
weight as one of the major considera- 
tions. 


Young Radiator Company, Racine, 
Wis., has been designing and manu- 
facturing heat-transfer products since 
the early part of 1927. The principals 
of the company, however, have been 
identified with the heat-transfer busi- 
ness for a greater length of time. An 
introduction to the aircraft field was ac- 
corded when F. M. Young, president of 
the organization, was called on to build 
a coolant radiator for the airplane used 
by Glenn L. Martin in his ‘Round the 
Great Lakes” flight in 1913. The first 
aircraft heat-transfer units produced by 
the Young Radiator Company were oil 
coolers built for the U.S. Army Air 
Corps in 1932. From that time on, air- 
craft has played an impertant part in 
the company’s development and produc- 
tion program. 

With the advent of World War II and 
increased demands for all types of equip- 
ment for military aircraft, the company 
expanded its facilities to correspond to 
the increased requirements. At pres- 
ent, it supplies oil coolers; coolant ra- 
diators: temperature surge-pro- 
tection valves, both cooler and _ line 
type; supercharger intercoolers, and 
cabin-heating coils. Although space 
and weight limitations on all aircraft 
products are held to a minimum (result- 
ing in differences of construction), the 
fundamentals of heat-transfer and con- 
trol are identical, and the experience 
gained in all fields has been incorporated 
with modern aircraft techniques into 
the design of units the company is now 
making for military and essential civil- 
ian aircraft requirements. 


Sections and Branches 


Los Angeles Section 


A dinner meeting of the Los Angeles 
Section was held on June 15, at which 
plans were discussed for obtaining a 
building site for a headquarters for the 
section. Mr. Ray Kelley, architect, of- 
fered a tentative outline of the plans for 
the building. One hundred and sixty- 
five members attended the meeting. 

The speaker of the evening was W. W. 
Beman of the Lockheed Aircraft Corpo- 
tation, who spoke on “Airplane Ma- 


INSTITUTE NEWS 


J. A. S. 
National Meetings Schedule 


1944-1945 


October 20, 1944 
AIR TRANSPORT MEETING WASHINGTON, D.C. 


November 9-10, 1944 


FALL MEETING DAYTON, OHIO 


December 17, 1944 
WRIGHT BROTHERS LECTURE WASHINGTON, D.C. 


January 30-31, February 1, 1945 


THIRTEENTH ANNUAL MEETING NEW YORK 


April, 1945 


SPRING MEETING DETROIT, MICHIGAN 


The Officers and Council of the Institute invite participation 
in the Technical Sessions of the Meetings of the Institute. 
The Meetings Committee will consider for inclusion on the 


program complete papers, or outlines or summaries of proposed 
papers. 


Information for Participants 


(1) Complete papers, or outlines or summaries should be sub- 
mitted in triplicate at least four months prior to the meeting. at 
which it is proposed to present the paper. Outlines or summaries 
should not exceed 1,000 words. 


(2) Each paper should be so planned that it may be presented 
within a time limit of 45 minutes. 


(3) A\lll papers submitted will be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical 
Engineering Review. While a paper should be planned to take 
only 45 minutes for presentation at a meeting, the written pres- 


entation may have a maximum length of approximately 15,000 
words. 


(4) All material received will be submitted to the Meetings 
Committee. Authors will be notified, in ample time to prepare 


the complete paper, whether or not their papers can be scheduled 
for presentation. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 
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Where the success of an operation depends on swift, ev 


asive ac- 
tion... the ability to 


get in, get torpedoes away, and get out 


again fast . . . carburetor performance is literally a matter of life 
and death. Here, again, the dependability of Holley Carburetors 
plays an important part in the mission. Where dependability is 


paramount, Holley is preferred . on land, sea and in the air! 


HOLLEY 


AIRCRAFT, AUTOMOTIVE, MARINE 


1944 


MAKES SEAGOING CARBURETORS, TOO! 


CARBURETORS ann ACCESSORIES 
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neuvers and Related Tail Loads.’’ Pre- 
pared discussions of the paper were 
given by H. A. Storms, Jr., of North 
American Aviation, Ine., and C. H. 
Stevenson, Douglas Aircraft Company, 
Inc., El Segundo Plant. General dis- 
cussions from the floor were also given. 

Officers of the Los Angeles Section are 
as follows: Chairman, A. E. Raymond; 
Vice-Chairman, C.-L. Johnson; Secre- 
tary, EK. J. Horkey; Treasurer, W. 
Cerny. 


_ Niagara Frontier Section 


The first technical meeting of the 
1944-1945 year of the Niagara Frontier 
Section was held at the Hotel Westbrook 
on July 25. Seventy-eight members at- 
tended the meeting. 

A business meeting was held at which 
the membership of numerous commit- 
tees was announced, and a report for 
each committee was given by the re- 
spective chairman. The treasurer’s re- 
port gave details of the financial condi- 
tion of the Section. It was decided that 
future meetings would take the form of 
dinner meetings and that one meeting 
per month would be held. 

Dr. Cartledge of the Curtiss Research 
Laboratory was introduced and gave a 
lecture on “Vapor Lock in Aircraft Fuel 
Systems.”” The lecture was supple- 
mented by slides and motion pictures 
showing the experimental investigations 
conducted at the Research Laboratory 
in conjunction with actual flight-test in- 
vestigations. 

George Ray of Bell Aircraft Corpora- 
tion gave an account of the trends in the 
development of Russian fighter aircraft 
types. In the course of his lecture he 
compared the designs of American 
fighter planes with the Russian, indicat- 
ing the points of similarity and the dif- 
ferences in the various types. He sum- 
marized his talk by enumerating the 
latest tendencies affecting the design 
of Russian fighter aircraft. 

Discussions followed each lecture. 


Philadelphia Section 


A combined dinner and business meet- 
ing of the Philadelphia Section was held 
on June 21 at the Engineers Club of 
Philadelphia. The following officers 
were elected: Chairman, Harry 8. 
Egerton; Vice-Chairman, Capt. Ralph 
Barnaby, U.S.N.; Secretary, Ralph 
McClarren; Treasurer, William H. 
Womer. 

Executive committee members were 
elected as follows: Richard H. Prewitt, 
Frank Tatnall, Norman Jump, Haskell 
Gordon. 

_ Following the election of officers, mo- 
tion pictures were shown of the Kellett 
Direct-Control Autogiro. 


Rensselaer Polytechnic 
Institute 


A meeting of the Rensselaer Poly- 
technic Institute Student Branch was 
held on May 12 with an attendance of 
250 members and guests. 


rINSTITUTE NEWS 


Dr. Paul E. Hemke, Head of the De- 
partment of Aeronautical Engineering, 
introduced the speaker of the evening, 
Mr. Benson Hamlin, a graduate of 
Rensselaer Polytechnic Institute in 
1937. Mr. Hamlin, Senior Flight Re- 
search Engineer at Bell Aircraft Cor- 
poration, spoke on jet propulsion. His 
talk gave as complete a coverage of the 
subject as wartime regulations would 
permit. Following the lecture the 
speaker showed color motion pictures of 
the new Bell helicopter. 


News of Members 


Capt. Ralph Stanton Barnaby, U.S. 
Navy, who has been Chief Engineer of the 
Naval Aircraft Factory at Philadelphia 
for the past year, has been made Com- 
manding Officer of the Naval Aircraft 
Modification Unit, Naval Air Material 
Center at Johnsville, Pa. 

Charles H. Gale has established the 
firm of Charles H. Gale and Associates 
in New York, engaged in public relations 
counsel and research and editorial services. 

Ernest F. Gamache is now General 
Administrative Manager and Acting Sales 
Manager at Simmonds Aerocessories, Inc. 

Haskell R. Gordon was appointed Aero- 
nautical Engineer at the Naval Air Ex- 
perimental Station in Philadelphia. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the Rr- 
VIEW. 


Transferred to Associate Fellow 
Grade 


Burnstan, Rowland, President, Law- 
rance Aeronautical Corp. 

Mautner, Steven Etienne, Vice-Presi- 
dent-Chief Engineer, Skydyne Inc. 


Elected to MEMBER Grade 


Cornell, Sidney, B.S. in M.E.; Engi- 
neer, Pratt & Whitney Aircraft Div., 
United Aircraft Corp. 

Foster, Leo Joseph, Jr., C.E.; Lt. Col., 
U.S. Army Air Forces. 

Gigante, Joseph William, B. in Ae.E.; 
Structures Engineer, Stinson Div., Con- 
solidated Vultee Aircraft Corp. 

Greg, Wesvolode A., M.A. in Ae.E.; 
Project Engineer, Airex Mfg. Co., Inc. 

Hayward, Robert, Production Engi- 
neer, U.S. Army Air Forces. 

Isserstedt, Siegfried Gordon, Execu- 
tive Engineer, Canadian Aircraft Instru- 
ment & Accessories Ltd. 

Lederer, Ludwig George, Ph.D.; Med- 
ical Direetor, Pennsylvania Central Air- 
lines. 

Ostlund, Evert Manuel, B. of E.E.; 
Sr. Engineer, Federal Telephone & Radio 
Corp. 

Oviatt, S. Allen, B.S. in M.E.; Capt., 
Asst. Technical Executive, Matériel Com- 
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William V. Holden has joined the En- 
gine Room branch of the Canatlian. Navy. 

Norman Jump is now supervisor of 
Tool and Operation Planning at Con- 
solidated Vultee Aircraft Corporation. 

George Kass has become Project Engi- 
neer in the Research Laboratories of 
Sperry Gyroscope Company, Inc. 

Lester G. Kelso has been advanced 
from instructor to Assistant Professor at 
Iowa State College Department of Aero- 
nautical Engineering. 

Frederick W. Mesinger, formerly Dis- 
trict Manager of the New York office of 
Norma-Hoffman Bearings Corporation, 
was elected Vice-President of the corpora- 
tion. 

Edwin H. Olmstead has joined Jack 
and Heintz, Inc., as Project Engineer. 

Leonard C. Peskin was named Director 
of the Contracts Division at Kellett Air- 
craft Corporation. 

Marvin Redfield has been commissioned 
an Ensign in the U.S. Naval Reserve. 

Henry S. Stillwell has been appointed 
Head of the new Aeronautical Engineering 
Department at the University of Illinois. 

Francis G. Tatnall has become Manager 
of the Testing Machine Department at 
the Baldwin-Southwark Division of The 
Baldwin Locomotive Works. 

William H. Womer was appointed As- 
sistant Aeronautical Engineer at the Naval 
Aireraft Factory in Philadelphia. 


Elected 


mand Headquarters, U.S. Army Air 
Forces. 

Reciputi, Bruno Carl, B.is., in Engi- 
neering; Engineering Service Represen- 
tative, Adel Precision Products Corp. 

Rugo, Albert C., B.S.; Associate Aero. 
Engineer, Naval Air Experimental Sta- 
tion. 

Sabara, Walter Eryk, B.S. in Ae.E.; 
Stress Analyst, Engineering Div., Douglas 
Aireraft Co., Ine. 

Smith, Philip, B.Sc.; Group Leader, 
de Havilland Aircraft Corp. 

Woodhead, Harry, President, Consoli- 
dated Vultee Aircraft Corp. 

Wooler, Ernest, Chief Engineer, Bower 
Roller Bearing Co. 

Zelinski, Bruno Clarence, B.S. in C.E.; 
Design Engineer, Consolidated Vultee 
Aircraft Corp. 


Transferred to MEMBER Grade 


Rosenbaum, Mortimer, B.S. in Ae.E.; 
Structures Group Engineer, Development 
Engineering Dept., Consolidated Vultee 
Aircraft Corp. 


Elected to Industrial Member Grade 


Cameron, William, Statistician, The de 
Havilland Aircraft of Canada Ltd. 

Torrence, George Paull, B.S. in M.E.; 
President and General Manager, Cleve- 
land Pneumatic Tool Co. 


Elected to Technical Member Grade 


Carroll, Thomas Francis, Jr., Contact 
Engineer, Fisher Cleveland Aircraft Plant 
No. 2. 
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THE FENN MANUFACTURING COMPANY 


to 19 
HARTFORD CONNECTICUT 
eral A 
Ameri 


3 Generation® of Fenns have specialize in building machinery: They hove the 
signing and enginee"ind skill backed by yeors of and experienc® 
REDESIGNING MACHINERY for profitable Post War production 
| \f you ore shinking of old machines or building new 
ones ig time pion NOW. 
PARIS FOR FAMOUS PLANES 
| Today Fenn 's wholly engage? in wor production: thousands of precision 
| parts and flow from Fenn Plants into the construction of such 
famous planes as the Navy Corsal Other Fenn parts and gssemolies are 
\ made for snip> yanks, guns and vital wor equipment: 
~ FENN Jocated for Efficient Serv! 
Fenn plants, located ot Hartford and New Britain, will once again ; 
build special machinery at the close of the WO: The men with 
she skill and experien® to solve machine desig" and jevelopme™ | 
problem®: will be ready '° work with YOU: planning: plueprinting 
and engineenind can be done now. Your inquiries involve 
no obligatio™ = 
experience pesigne™” and machine puilders with A 
Long-time reputation” for precision" workmanshiP- 
We invite your inquirie® 


Coates, Edmund William, Technical 
Assistant, Blackburn Aircraft, Ltd. 

Deptula, Alfred Robert, B. of Struct. 
Eng.; 2nd Lt., U.S. Army Air Forces. 

Eshelman, Ralph Hershel, Loftsman, 
Goodyear Aircraft Corp. 

Horton, Emmett Joseph, B.Ae.E.; | En- 
gineer, Ford Motor Co. 

Kravitz, David, Draftsman, Bell Air- 
craft Corp. 

Petersen, Clifford, B. of Se. in C.E.; 
Research Engineer, Aerotor. 

Pieper, Paul Anthony, Engineer, Cur- 
tiss-Wright Corp. 

Robinson, Richard Samuels, Technical 
Writer, Consolidated Vultee Aircraft 
Corp. 

Schreiber, Robert Elwood, M.E.; Lt., 
Flight ‘Test Engineer, Flight Section, 
U.S. Army Air Forces. 


Transferred from Student to Technical 
Member 


Cooney, Thomas V., B.8.A.E. 

Galster, George M., Branch Award 
Winner, B.S.A.E. 

Gwinn, Robert E., Branch Award Win- 
ner, B.S.A.E. 

Johnsen, Howard H., B.S.A.F. 

Juul, Taga, B.S.A.E. 

Kearns, John P., Jr., B.S.A.E. 

Lindow, Carl V., Branch Award Winner, 
Associate in Aero. Engineering. 

Mayer, John P., B.S.A.F. 

Olson, Oscar L., Jr., B.S.A.E. 

Pliske, Daniel R., B.S.A.E. 

Sherman, Patrick A., B.S.M.E. 

Viastnik, Lawrence J., B.S.A.E. 

Wood, Herbert, Jr., B.S.M.E. 


Elected to Affiliate Grade 


Caplin, Victor, B.A.; Statistician, Air 
Transport Association of America. 

Centye, Julian Joseph, Engineering 
Instructor, U.S. Army Air Forces. 

Coleman, Richard Emmet, Sr. Layout 
Man, Republic Aviation Corp. 


Lt. Col. John Howard Yeomans 


Lt. Col. John Howard Yeomans 
was killed in an airplane accident 
near Khartoum, Egypt, on Septem- 
ber 15, 1943, while serving in the 
Army Air Forces. He was buried 
with military honors at Khartoum 
and received a posthumous award of 
the Order of Merit for Distinguished 
Service. He was an Industrial Mem- 
ber of the Institute. 

Colonel Yeomans was a native of 
Cleveland, Ohio, where he was born 
October 15, 1904. He was graduated 
with the Bachelor of Arts degree from 
Williams College in 1927 and served 
as a flying cadet, graduating from 
Brooks and Kelly Fields in June, 
1929, with the rank of Second Lieu- 
tenant in the Army Air Corps. He 
held a transport pilot’s license and 
served as a pilot with American Air- 
ways from 1929 to 1930. From 1930 
to 1935 he was statistician with 
James C. Willson and Company, 
North American Aviation, the Fed- 
eral Aviation Commission, and Pan 
American Airways System. He held 
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Hayward, John Francis, Draughtsman 
(Jr. Engineering), The de Havilland Air- 
eraft of Canada Ltd. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seeking 
new connections and organizations offer- 
ing employment to aeronautical special- 
ists. Any member or organization may 
have requirements listed without charge 
by writing to the Secretary of the 
Institute. 


WANTED 


Graduate Junior and Senior Me- 
chanical and Civil Engineers—Ex- 
cellent immediate and postwar op- 
portunity for qualified engineers who 
have specialized in Stress Analysis. 
Must comply with W.M.C. regula- 
tions. Apply by letter only to: 
Lear, Inc., Piqua, Ohio, R. J. Biggs, 
Special Representative. 


Stress Analysts—at least two years’ 
experience on aircraft stress analysis 
for similar work on plastic aircraft as- 
semblies involving nonwrinkling skin 
construction. Address inquiries giv- 
ing education, experience in de- 
tail, draft status and salary require- 
ments to Universal Moulded Products 
Corporation, Bristol, Va., Attention 
Dr. R. J. Nebesar. 


Aircraft Engineers— Openings avail- 
able in progressive Aircraft Company 
for layout and design engineers to cover 
Wing, Empennage, Power Plant, 
Fuselage, Electrical and Radio, Land- 
ing Gear, Hydraulics, Equipment, and 
Controls. Also openings for Tool 
Designers, Tool Planners, Produc- 
tion Planners, Loftsmen and Aircraft 
Drawing, and Template Checkers. 


Necrology 


the office of Airport Manager and 
Section Superintendent with the Pan 
American Airways, and at the time 
of his return to active service with the 
Army Air Forces he was assistant to 
the Vice-President and Treasurer of 
that company. Throughout his civil- 
ian work he maintained his connec- 
tions with military aviation, serving 
with the 27th Aviation Division of 
the New York National Guard and 
in the U.S. Army Air Corps Reserve. 


Thomas Edward Moodie 


Thomas Edward Moodie, Vice- 
President and Chief Engineer of 
Aviation Engineering, Inc., died on 
July 22 at the New England Baptist 
Hospital in Boston. He was an As- 
sociate Fellow of the Institute. 

Born at Denison, Tex., February 
28, 1900, Mr. Moodie received his 
B.S. degree in Mechanical Engineering 
from the Massachusetts Institute of 
Technology in 1924 and his M.S. in 
Aeronautical Engineering from the 
Daniel Guggenheim School of Aero- 
nauties at Georgia School of Tech- 
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Those presently employed in essential 
war work need notapply. Airmail com- 
plete detailed information regarding 
education, experience, salaries, former 
employers, age, family status, citizen- 
ship, and draft status, in order that 
we may be able to evaluate your quali- 
fications from the first letter. Ad- 
dress inquiries Higgins Aircraft, Inc., 
P.O. Box 32, New Orleans 6, La. 

Graduate Engineers for essential war 
work, opportunity for advancement 
and increased earnings. Aeronautical 
experience not necessary. Must be 
citizen, not employed in essential war 
industry, or have certificate of avail- 
ability from the U.S. Employment 
Service Office or War Manpower Com- 
mission of your area. Write direct, 
stating school, age, degree, experience, 
draft classification, and marital status 
to Consolidated Vultee Aircraft Cor- 
poration, Industrial Training Division, 
San Diego, Calif. 


Aeronautical Engineer wanted for 
promotional work in expanding line 
of highly specialized equipment for 
aircraft, also airway and airport con- 
trol tower equipment. Must have 
extensive background in aircraft in- 
strumentation, know the pilot’s prob- 
lems and the requirements of the air 
lines. Good basic knowledge in aero- 
dynamics, physics, and electronics 
necessary. Engineering sales and 
service experience contacting air lines 
and aircraft manufacturers desirable. 
Apply Wallace & Tiernan Products, 
Inc., Belleville 9, N.J. 


Engineers—-Design, aeronautical 
experience necessary; particular ref- 
erence to work in hydraulics and 
structural design; also engineering 
draftsmen with aeronautical back- 
ground. Address inquiries to Box 228, 
Institute of the Aeronautical Sciences. 

(Continued on page 193) 


nology in 1934. He learned to fly 
at Squantum, Mass., in 1923 and held 
a Limited Commercial Pilot’s rating. 
From 1924 to 1926 he was engaged in 
engineering work with the Public 
Service Electric and Gas Company 
in New Jersey; New Orleans Equip- 
ment Company, New Orleans; and 
the Electric Storage Battery Company 
in Philadelphia. During 1926 and 
1927 he served as Assistant Professor 
of Applied Mechanics and Engineering 
Drawing at the Georgia School of 
Technology, and after a period of 
about 11/2 years as Aeronautical En- 
gineer with the Alexander Eaglerock 
Aircraft Corporation in Colorado 
Springs, he returned to the Georgia 
School of Technology as Assistant 
Professor of Applied Mechanics, Aero- 
dynamics, and Airplane Design. From 
1929 to 1936 he was Assistant and As- 
sociate Professor of Airplane Design 
at the Daniel Guggenheim School of 
Aeronautics at Georgia School of 
Technology. From 1936 to 1938 he 
was Vice-President, General Manager, 
and Chief Engineer of Trailear, Inc. 
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NSTANT control response to the demands of the pilot... 

complete mastery of the plane ... is assured by Baldwin 
roller chain belts. For the firm and positive grip of these steel 
sinews on sprocket teeth guarantees the split-second accuracy 
... the smoothness of operation so necessary in the controls of 
modern warplanes. 

Impervious to temperature changes and atmospheric pres- 
sure, Baldwin roller chain belts and terminals have found wide 
acceptance among airplane builders and designers. Their 
high strength to low weight ratio, great shock absorbing 
ability and elimination of “‘jerkiness” and slippage help the 
pilot keep a firm grip on as many as 39 control points, such as: 


Ailerons Nose Wheel Doors 

Wing Flaps Sliding Hood 

Rudders Automatic Flight Control 
Elevators Arresting Hook 

Bomb Bay Doors Retractable Landing Gear 
Tail Wheel Doors Control Column 


For complete information on Baldwin roller chain belts and 
terminals for aviation and valuable information on airplane 
chain selection and arrangement, write for your copy of Engi- 
neering Handbook No. 67. Baldwin-Duckworth Division of 
Chain Belt Company, 355 Plainfield Street, Springfield 2, 
Mass. Factories at Springfield and Worcester, Mass. 


ALDWIN 


ROLLER CHAIN BELTS 
FOR AVIATION . 


ERING 


REVIEW—SEPTEMBER, 1944 


FREE Manual 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 
60 WALKER ST.. NEW YORK 13, NY 
36 N. CLINTON, CHICAGO 6, ILL 


CASTERS & WHEELS 


INDIA NOW and POST: W. AR 


To manufacturers of aircraft, aero engines, aeronautical equipment, accessories 
including aviation, radio, aerodrome lighting and kindred lines The Asian 
Air Associates—a Company well-founded and financially sound—aere pre- 
pared to consider the exclusive agency for or sub-licenses to manufacture— 
their manufactures in British India. The Asian Air Associates are planning a 
chain of maintenance stations at the major air ports in India which places them 
in an unique position to represent Air Lines and undertake the maintenance 
of aircraft. 


Bank and other references submitted. 
Communicate direct to: 


THE ASIAN AIR ASSOCIATES 
WAVELL HOUSE 15 GRAHAM ROAD 
BALLARD ESTATE, FORT, BOMBAY 


Aircraft Engineering 


FOUNDED ‘1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, post free 


During the War, a special feature is 
being made of reproductions and trans- 
lations from the Foreign Technical Press 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London: : W.C.1. England 
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Senior Mechanical Engineers, 
Junior Mechanical Engineers, Me- 
chanical Draftsmen needed for new 
aircraft engine programs by an air- 
eraft-engine company in the eastern 
area. Aircraft-engine experience pre- 
ferred but not necessary if mechanical 
background is satisfactory. Proper 
clearance with the War Manpower 
Commission necessary. To arrange 
for an interview, please send your 
qualifications to Box 232, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer—a_ gradu- 
ate engineer for work in postwar de- 
velopment division. Past experience 


Graduate Aeronautical Engineer 
17 years of practical experience in 
military and commercial aircraft de- 
velopment, design, and supervision. 
Acted as consultant, project engineer, 
and designer in responsible charge of 
engineering work and personnel with 
major aircraft companies. Desire 
responsible and permanent position 
with aircraft company. Willing to 
accept position in South America or 
other suitable foreign country. Ad- 
dress inquiries to Box 245, Institute 
of the Aeronautical Sciences. 


Mechanical-Aeronautical Engineer 
—5 years, major aircraft stress analy- 
sis. Desires connection with west 
coast air-frame or accessories com- 
pany. Address inquiries to Box 244, 
Institute of the Aeronautical Sciences. 


Layout Draftsman—21 years old, 
2 years’ experience in large aircraft 
factory in power plant and wing de- 
sign; 2 years’ experience tool and 
machine designing; recently honor- 
ably discharged from army. Desire 
position with postwar future in large 
aircraft company, preferably in vicin- 
ity of New York. Address inquiries 
to Box 243, Institute of the Aeronau- 
tical Sciences, 


Helicopter Project Engineer—9 
years’ experience in aircraft engineer- 


should include performance studies, 
project design, including engine in- 
stallations, and some _ operational 
knowledge. Broad acquaintance in 
air lines and manufacturing industry 
would be an asset. Only those who 
can secure a release will be considered. 
Give full résumé, references, and 
salary requirements. Address in- 
quiries to Box 238, Institute of the 
Aeronautical Sciences. 


Engineers, Industrial, for major 
coast-to-coast air line with procedural 
operating analytical experience, also 
comprehensive knowledge of the flow 
and control of forms and paper work. 


AVAILABLE 


ing, composed of 1 year as project 
engineer, 61/2 years as structural en- 
gineer and 1!/2 years as weight engi- 
neer. Desires position with a com- 
pany sold on the future of this type 
of aircraft ,both for war and postwar 
use. Address inquiries to Box 242, 
Institute of the Aeronautical Sciences. 


Rotary Wing Engineer; B.S. in 
C.E., 5 years’ experience with lead- 
ing aircraft manufacturers; 3 years 
as stress analyst and structural de- 
signer, past 2 years as rotary wing 
research engineer and helicopter de- 
signer. Thoroughly familiar with 
structural, mechanical, and theoreti- 
cal problems of rotary wing, Desires 
position as project or design engineer 
on existing project or preparing orig- 
inal designs with responsible organi- 
zation prepared to actively undertake 
helicopter development. Address in- 
quiries to Box 241, Institute of the 
Aeronautical Sciences. 


Inspector and Production Engineer 
—5 years’ experience in high-altitude 
fighter planes, desires employment 
with transport air line having postwar 


future. B.S. degree; linguist; any 
location. Address inquiries to Box 


237, Institute of the Aeronautical 
Sciences. 


Graduate Engineer, 5 years’ ex- 
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Must be willing to leave city—a per- 
manent position, which offers unusual 
opportunity. Describe background 
fully. Enclose photo. Address in- 
quiries to Box 239, Institute of the 
Aeronautical Sciences. 


Industrial Engineers—major coast- 
to-coast air line, strong background 
accounting systems, operating cost 
accounting and capital items deprecia- 
tion; must be willing to leave city. 
Permanent position offering unlimited 
opportunity. Describe background in 
detail. Enclose photo. Address in- 
quiries to Box 240, Institute of the 
Aeronautical Sciences. 


perience, varied, in production control, 
planning, cost estimating and control, 
tooling, engineering, weights, and 
aerodynamics. Permanently draft de- 
ferred, single, release available, pres- 
ent salary $7,000 per year. Con- 
siderable experience in writing and 
preparation of technical reports, speci- 
fications, and proposals. Over a year’s 
experience in Helicopter engineering 
and dynamics. Wants responsible 
position, permanent, in production or 
engineering with reputable firm, prefer- 
ably in East but will travel if necessary. 
Address inquiries to Box 236, Institute 
of the Aeronautical Sciences. 


Structural Aeronautical Engineer— 
20 years’ broad experience in all phases 
of military and cominercial aircraft. 
Desires responsible position as develop- 
ment, liaison, or design project engineer 
with eastern company with postwar 
future. Address inquiries to Box 217, 
Institute of the Aeronautical Sciences. 


Consultant Aeronautical Engineer 
recently discharged Army Air Forces, 
formerly executive Chief Engineer, 
desires additional consultant work 
under contract. Address inquiries to 
Box 205, Institute of the Aeronautical 
Sciences. 


of address. 


Changes of Address 


To facilitate the prompt receipt of copies of the Journal and Review, members 
and subscribers are requested to give the editorial offices 30 days’ notice of any change 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 1505 RCA 
Building West, 30 Rockefeller Plaza, New York 20, N.Y. 


_ 
=== 


An Appreciation 


to Corporate Members of the 


Institute of the Aeronautical Sciences} 


Listed below are the leading aeronautical and industrial 


of the Aeronautical Sciences. 


companies that make possible the publication of the Journal] 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages exclusively toy 


editorial material. 


Dues from individual members which would normally be used to publish this scientific and engineering quarterly are 
thus released for additional services to the profession and industry. 


Advertising defrays the cost of publishing the Aeronautical Engineering Review and the Aeronautical Engineering Catalog. 


These publications provide a comprehensive technical information service for the benefit of the aircraft and related 


industries. 


ACADEMY OF AERONAUTICS 
ADEL PRECISION PRODUCTS CORPORATION 
AERO INSURANCE UNDERWRITERS 
AEROJET ENGINEERING CORPORATION 
AERONAUTICAL PRODUCTS, INC. 
AEROQUIP CORPORATION 
AIRCHOX COMPANY DIVISION, JOYCE AVIATION, INC. 
AIRCRAFT ACCESSORIES CORPORATION 
AIRCRAFT ACCESSORIES CORPORATION OF MISSOURI 
AIRCRAFT INDUSTRIES COMPANY 
AIRCRAFT RADIO CORPORATION 
AIRESEARCH MANUFACTURING COMPANY 


AIRESEARCH MANUFACTURING COMPANY OF ARI- 


ZONA. INC 
AIREX MANUFACTURING COMPANY, INC 
ALLIS-CHALMERS MANUFACTURING COMPANY 
ALLISON DIVISION, GENERAL MOTORS CORPORATION 
ALUMINUM COMPANY OF AMERICA 
AMERICAN AIRLINES, INC. 
AMERICAN BOSCH CORPORATION 


AMERICAN CENTRAL MANUFACTURING CORPORA- 


TION 
AMERICAN EXPORT AIRLINES, INC. 
THE AMERICAN ROLLING MILL COMPANY 
AMERICAN TUBE BENDING COMPANY, INC 
ASSOCIATED AVIATION UNDERWRITERS 
ASSOCIATED FOUNDRIES & MANUFACTURERS, IN 
BAKER STEEL & TUBE COMPANY 
BALLARD AIRCRAFT COMPANY, INC. 
BAUSCH & LOMB OPTICAL COMPANY 
BEECH AIRCRAFT CORPORATION 
THE BG CORPORATION 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO CORPORATION 
ECLIPSE-PIONEER DIVISION 
EXPORT DIVISION 
JULIEN P. FRIEZ & SONS DIVISION 
PACIFIC DIVISION 
SCINTILLA MAGNETO COMPANY 
BOEING AIRCRAFT COMPANY 
BOEING SCHOOL OF AERONAUTICS 
BOLTON MANUFACTURING CORPORATION 
BOOTS AIRCRAFT NUT CORPORATION 
BREEZE CORPORATIONS, INC. 
ESSEX TOOL & DIE COMPANY 
FEDERAL LABORATORIES, INC. 
EDWARD G. BUDD MANUFACTURING COMPANY 
CANADIAN PACIFIC AIR LINES LTD. 
CESSNA AIRCRAFT COMPANY 
CHANDLER-EVANS CORPORATION 
CHASE NATIONAL BANK OF THE CITY OF NEW YORK 
THE CLEVELAND GRAPHITE BRONZE COMPANY 
THE CLEVELAND PNEUMATIC TOOL COMPANY 
AUTOMOTIVE-AIRCRAFT DIVISION 
CLIFFORD MANUFACTURING COMPANY 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
NASHVILLE DIVISION 
STINSON AIRCRAFT DIVISION 
CONTINENTAL MOTORS CORPORATION 
CULVER AIRCRAFT CORPORATION 
CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL CORPORATION 
DOAK AIRCRAFT COMPANY, INC. 
DOUGLAS AIRCRAFT COMPANY, INC. 
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GENERAL TIRE & RUBBER COMPANY 

THE B. F. GOODRICH COMPANY 

THE GOODYEAR TIRE & RUBBER COMPANY 

THE GRAY MANUFACTURING COMPANY 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

GUIBERSON DIESEL ENGINE COMPANY 

W. & L. E. GURLEY 

HAMMOND AIRCRAFT COMPANY 

HANNA ENGINEERING WORKS 

HASKELITE MANUFACTURING CORPORATION 

HAYES INDUSTRIES, IN¢ 

HIGGINS AIRCRAFT, INC 

HUB INDUSTRIES, IN¢ 

THE INTERNATIONAL NICKEL COMPANY 

INTERSTATE AIRCRAFT 

TION 
WILSHIRE DIVISION 
EL SEGUNDO DIVISIO» 
DE KALB DIVISION 

IRVING AIR CHUTE COMPANY, INC. 

JACK & HEINTZ, INC 

JACOBS AIRCRAFT ENGINE COMPANY 

CASEY JONES SCHOOL OF AERONAUTICS, INC 

JORDANOFF AVIATION CORPORATION 

KELLETT AIRCRAFT CORPORATION 

KENYON INSTRUMENT COMPANY, INC. 

WALTER KIDDE & COMPANY, INC 


KOLLSMAN INSTRUMENT DIVISION, SQUARE D COM- 


PANY 
LANGLEY CORPORATION 
LAVELLE AIRCRAFT CORPORATION 
LEAR, INC 
LIBERTY AIRCRAFT PRODUCTS CORPORATION 
LIGHTS, INCORPORATED 
LINK AVIATION DEVICES, INC. 
LOCKHEED AIRCRAFT CORPORATION 
LONGINES-WITTINAUER WATCH COMPANY, INC. 
THE MARQUETTE METAL PRODUCTS COMPANY 
THE GLENN L. MARTIN COMPANY 
WARREN McARTHUR CORPORATION 
McDONNELL AIRCRAFT CORPORATION 
MENASCO MANUFACTURING COMPANY 
MICROMATIC HONE CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MOORE DROP FORGING COMPANY 


& ENGINEERING CORPORA- 


NASH-KELVINATOR CORPORATION 
NATIONAL CITY BANK OF NEW YORK 
NATIONAL CREDIT OFFICE, INC. 
NATIONAL MACHINE PRODUCTS 
THE NATIONAL SCREW & MANUFACTURING COMPANY. & 
NOORDUYN AVIATION LIMITED 
NORMA-HOFFMANN BEARINGS CORPORATION 
NORTH AMERICAN AVIATION, INC. 
NORTH AMERICAN AVIATION, INC., OF TEXAS 
NORTHEAST AIRLINES, INC. 
NORTHROP AIRCRAFT, INC. 
NORTHWEST AIRLINES, INC. 
OTTO AVIATION CORPORATION 
PACKARD MOTOR CAR COMPANY 
PAN AMERICAN AIRWAYS SYSTEM 
THE PARKER APPLIANCE COMPANY 
PENNSYLVANIA-CENTRAL AIRLINES CORPORATION 
PHILLIPS PETROLEUM COMPANY 
PIONEER PARACHUTE COMPANY, INC 
PRATT, READ & COMPANY, INC. 
PESCO PRODUCTS COMPANY DIVISION, BORG- WARNER 
CORPORATION 
THE PURE OIL COMPANY 
REPUBLIC AVIATION CORPORATION 
RIDGEFIELD MANUFACTURING CORPORATION, AIR 
CRAFT DIVISION 
JOHN A. ROEBLING’S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
ROOSEVELT FIELD, INC. 
THE RYAN AERONAUTICAL COMPANY 
SCOTT AVIATION CORPORATION 
SHAKESPEARE PRODUCTS COMPANY 
SHELL OIL COMPANY, INC. 
SIMMONDS AEROCESSORIES, INC. 
SOCONY-VACUUM OIL COMPANY 
SOLAR AIRCRAFT COMPANY 
SOUTHERN AVIATION SCHOOL 
SPERRY GYROSCOPE COMPANY, INC. 
SQUARE D COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW JERSEY 
STEEL IMPROVEMENT & FORGE COMPAN‘ 
STEWART-WARNER CORPORATION, INC. 
SUMMERILL TUBING COMPANY 
SWEDLOW AEROPLASTICS CORPORATION 
SWITLIK PARACHUTE COMPANY 
TELEFLEX LIMITED 
THE TEXAS COMPANY 
THOMPSON PRODUCTS, INC. 
TINNERMAN PRODUCTS, INC. 
TITEFLEX, INC 
TRANSCONTINENTAL & WESTERN AIR, IS 
TRIPLETT & BARTON, INC. 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION ; 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
PRATT & WHITNEY AIRCRAFT CORPORATION OF 
MISSOURI 
SIKORSKY AIRCRAFT DIVISION 
JNITED AIR LINES TRANSPORT CORPORATION 
UNITED STATES AVIATION UNDERWRITERS, INC 
JNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 
UNIVERSAL MOULDED PRODUCTS CORPOR AT! 
VICKERS, INC 
VICTOR ADDING MACHINE COMPANY 
VIDAL RESEARCH CORPORATION 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 
WESTERN AIRLINES, INC. 
WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY 
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